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1.0 INTRODUCTION 

On July 14, 1998, Refined Metals Corporation (RMC) entered into a Consent Decree with the 

Protection Agency (EPA) to settle complaints against RMC by IDEM and EPA regarding certain 

environmental matters at the RMC Facility located at 3700 Arlington Avenue, Beech GtoVe, Indiana 

(the "Site^'.) Section VI, Paragraph 37 of the Consent Decree requires that RMC close the onsite 

sur&ce im^undment in accordance with the requirements of 40 C.F.R. Part 265, Subparts F and G, 

and 329 lAC 3.1-10-1(8). Among other things, these regulations require that, for the sur^e 

impormdment, a groundwater monitoring program must be in place to determine the surfiice 

impoundment's impact to groundwater. This Sampling and Analysis Plan (SAP) for Groundwater 

Monitoring (a jc,a. Groundwater Sampling Plan) specifies how groundwater in the vicinity of the 

Surface Impoundment will be monitored to meet this requirement. Site wide groundwater 

morritoring has been performed as part of the RCRA Facility investigation which is being 

implemented through the EPA. 
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2.0 SITE HISTORY 

2.1 GENERAL SITE DESCRIPTIQN 

The Site was die location of secondary lead smelting operations from 1968 through 1995. The 

location of the Site is shown on Figure 2-1. The Site ceased normal operations on December 31, 

1995. The Site, as shown on Figure 2-2, covers {^proxiimately 24 acres ydiich includes 

(^proidmately 10 acres where smelting operations occulted. The remainder of the Site consists of 

areas of lawn and woods. The former smelter area contains several structures identified as the 

Battery Breaker, Material Storage and Furnace, Refining^ Waste Water Treatment/Filter Press, and 

Office Buildings. Other smaller structures exist including a vehicle maintenance building, 

bagfiouses, and pump houses. 

to collect and heat storm water runofif from the lined lagoon and other site areas. The indoor and 

outdoor Vmste piles have been removed, 

2.2 OPERATIONAL HISTORY 

2.2,1 Operations 

During its operating life, the facility handled materials, which were classified as hazardousmaterials 

or hazardous wastes under the Resource Conservation and Recovery Act (RCRA). These priiiiarily 

consisted of lead bearing materials that were processed for lead recovery. In accordance with the 

requirements of RCRA, the facility completed and submitted a RCRA permit application. On 

November 19,1980 the facilityv^ granted approval to operateindoorand outdoor hazardous waste 

piles under Interim Status. Facility documents also identify a liried lagoon; however, it does not 
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ai^ear to have been included on the Facility Part A Pennit Application until after 1991, the lagoon 

was, and still is used, tp collect facility stonn water runoff. 

2.2.2 Smelting 

The &cility was constructed as a secondary lead smelter to recycle lead-acid batteries and otber lead 

bearing wastes. Auto batteries constituted 90 percent of the materials recycled, and the remainder 

was Waste material from battery manufacturers and other lead scrap. Prior to 1984, battery crushing 

was performed off-site at odier commercial facilities. In 1984, the battery breaker was constructed 

oii'site^ The batteries were fed into the battery crusher where the tops of the batteries were sawed off 

and die sulfuric acid was collected in a sump and transferred into a stainless steel tank that drained to 

the wastewater treatment system. The battery casings and their contents were tumbled and crushed. 

Lead plates and other lead parts were separated and transported to waste piles to be later fed into fee 

furnace. The battery casings were shredded and separated into plastic and ebonite in a flotation tahk, 

The plastic Was blown into a trailer for sale to an offsite recycler. Ebonite casings were placed in a 

separate waste pile and then fed into fee blast fimace as a si^lemental fuel. 

2.2.3 Wftfininp 

Molten lead from fee blast furnace was tapped from fee bottom of fee furnace to kettles in fee 

adjaceiit refining and casting area. In fee kettles, fee molten lead was tested to determine its quality. 

Antimoriy and tin were either added or removed to create fee required le^ type and quality. 

Removal of antimony and tin was perfermed by adding sodium hydroxide or through oxidation. Jf 

fee lead contained excess copper it was removed through the addition of red phosphorus. The excess 

antimony, tin, copper, and other impurities formed as dross on top of fee molten lead and were 

removed throu^ skinunirig. The dross was returned to fee blast furnace. The refined lead was 

typically cast into 60-pound bars that were cooled, extracted and stacked for shipment off-site. 
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3.0 SITE SETTING 

3.1 PHYSICAL SEl MIICCC 

The Site is located in die White River I^nmage Btain. The Site is situated on a nunor local 

topographic high with a surface elevation of approidmately 845 feet above mean sea level (msl). The 

of the Site slopes to die northwest toward the intermittent headwaters of Beech Creek. Surdice witer 

fiom within the former manufEicturing areas of the Site is collected in the storm water management 

basin and is treated and discharged to the municipal sewer system. 

Prior to construction of the present-day storm water collection and control system, surface water 

headwaters of Beech Creek. Surface water dom other areas on the Site historically flowed to the 

same location as the {vesent-day (geomembrane lined) ^rm water basin. Which Was reportedly 

concrete liaed. Water collected in this impoundment either evqiorated, or wheti dill, overflowed to a 

pitch. 

mile and discharges to Beech Creek. Beech Creek flows 1,2 miles to the southwest to Lick Creek, 

which then flows 7 miles to the White River. 

3.2 REGIONAL GEOLOGY AM) HYDROGEOLOGY 

The surficial geology of Marion County is glacial till (Tipton Till Plain) cohsistihg of yellowish-^gray, 

bluish-gray, or gray sand or silt with some clay and pebbles and scattered cobbles and boulders. The 

drift cover in Marion County is believed to be composed of three drift sheets resulting from the 

Kansan, lUinoian, and Wisconsin glaciations. Till thicknesses range from less than 15 feet to greater 
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than 400 feet The Site is imderlain by approximately 200 feet of unconsolidated inaterial. Bedhock 

is encountered at ari elevation of approximately 640 feet mean sea level (on the order of 200 feet 

bgs), and consists of middle Devoiiiarx-aged dolomitic limestones. The limestones consist primarily 

of the Geneva Dolomite and tile Jefferson Limestone. The Geneva Dolomite is a light gray to tim 

and buff to chocolate brovim dolomite that contains white crystalline calcite masses. The 

Jeffersonville Limestone is a pure limestone in the upper portion of the formation, and is laimnated 

with organic material in the lower portioa The organic laminae are more argillaceous tban the 

coralline zone (Harrisom 1963). Meyer, 1975 indicates that shale is present beneath the glacial till 

and overlying the limestones. Additional detail on the shale unit is not provided by Meyer. The 

till plain to the southwest. 

Regionally, groundwater is encountered in un-named sand and gravel beds overlying the bedrock, the 

Jefferson Limestone and Geneva Dolomite, and the Niagaran Limestones (Harrisoii, 1963). The 

the aquifer of greatest econoinic importance in Marion County. The location of this aquifer generally 

coincides with the glacial melt water and outwash deposits along the major streams. Fall Creek 

enters White River upstream of the Site. The White River sand and gravel aquifer is located 

approximately 5.3 miles west of the Site. The sand and gravel aquifer is uncoufined and flows 

toward and (hscharges to tiie surfece water bodies. The hydraulic conductivity was determihed for 

sand, sand and gravel, and gravel by Meyer, 1975 and is as follows: 

Sand 40 ft/day 

Sand and Gravel 240 ft/day 

Gravel 415 ft/day 
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by Meyer. Specific capacity and liAologic information used in Meyer's hydraulic conductivity 

calculations of the sand and gravel glacial outwash deposits were obtained fiom drillers' records. 

It is noted by Meyer that three thin, areally discontinuous, sheet-like deposits of sand and gravel in 

the till-plam area are separated by beds of silt and clay that cause the groundwater in these deposits 

to be semi-confined. Meyer also notes that large areas of silt and clay often separate one area of an 

aquifer fix)m another. The elevation of the Uppermosi semi-confined aquifer bmieath the Site was 

varying thickness of silt and clay. Groundwater flow in die uppermost regional semi-confined 

aquifer is to the northwest. The middle regional semi-CQidined aquifer is not mapped beneath the 

Site because an aquitard (clay unit) is mapped in the area. The elevation of the lower regional semi-

confined aquifer beneath the Site is approximately 660 ft msl (180 ft bgs) and flow is to the 

soudieast, 

The average daily industrial and municipal groundwater pumpage for Marion County is 28.95 

million gallons per day (mgpd). Less than 20 percent of the industrial/municipal pumpage is finm 

the bedrock. Also, less than 20 percent of die total pumpage is obtained outside the unconfined 

glacial-outwash aquifer which occurs only along the White River and Fall Creek and is located at 

least 5.3 miles west of die Site. The major centers of groundwater pumpage occurred within 

qiprOXimately one mile of a major stream. The estimated total domestic groundwato: pumpage is 

9.0 to 11.0 mgpd (Meyer 1975). 

3.3 SITE SPECIFIC GEOLOGY AND HYDRQGEQLQGY 

Based on results of the RFI activities, the surficial geology at the Site is consistent with the regional 

geology described m Section 3.2. Various portions of the Site have been altered due to plant 

Operation activities. Several topographic high mounds in the wooded area northeast of the 
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manufacturing area and adjacent to the intermittent stream/stoimwater drainage ditch are believed to 

be fill material from on-site construction activities. Similarly, paved areas and areas below the 

structures on-site have been filled with gravel of thicknesses ranging fom 6 to 12 inches. 

Four deep borings identified as MW-^ID, MW-2D, MW-3D and MW-6D were advanced on-site to 

depths ranging fiOm 110 feet to 130 feet bgs during the Phase I RFl to characterize subsur&ce 

conditioris. Borings MW-2P arid MW-6D were subsequently converted into monitoring wells as 

discussed below. The logs for diese four deep borings are attached in Appendix A. Stratigraphy 

typically varies ^m clayey silt to sandy silt. Occasionally grading into a clay or sand. When 

encountered, zones of clay or sand were generally thin and laterally discontinuous. The only notable 

exception was a clay layer encountered in all four deep borings that ranged in thickness fix>m 7 to 12 

feet at depths between 50 and 60 feet below ground surface (bgs), A second clay zone was 

encormtered in each Of the deep borings at depths ̂ ically between 90 and 100 bgs. The thickness 

of the till plain beneath the Site is at least 110 to 130 feet as bedrock was not encountered in any of 

the deep borings. 

Shallow groundwater encountered at the Site is believed to represent a local perched zone of 

saturation in sand layers within, the glacial till. AGC reviewed the logs of the four deep and six 

shallow borings advanced during the RFI and CMS, and the five shallow boring logs advanced prior 

to installation ofsite monitoring wells MW-1 through MW-5 in 1991 (see Appendix A), the boring 

logs indicate that the sand layers vary in thickness and elevation throughout the Site, The 

piezometric sur&ce for the shallow on-site wells for three sampling events is provided as Figures 3-1 

(September, 2001), 3-2 (December, 2001) and 3-3 (October, 2003). As show, groundwater flow in 

the shallow omsite wells appears to be to the southeast beneath the former manufiicturing areas (an 

area covered with buildings and pavement) and towards the east-northeast beneath the areas north of 

the former manufitcturing area. The piezometric surfiice for the shallow perched groundwater on-site 
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is less than 5 feet bgs. Southeast of the former manufacturing area, shallow groundwater flow heads 

due south, the change in flow appears to be the result Of greater amounts of infiltration occurring in 

the poorly drained grass areas between Arlington Avenue and the former manufiusturing area. The 

area in the general vicinity of MW-11 will typically have standing water. 

Boring logs for the deep borings on-site indicate that a substantial thickness of silt and clay is 

deposited below the shallow zone of saturation. The deep wells completed on-site for the Phase I 

RFI (MW-2D arid MW-6P) were set in a middle perched zone located 75 to 85 feet below grade. It 

should be noted that these borings were advanced to 110 and 123 feet below grade. The other two 

deep borings (MW-lD and MW-3D) did not encounter a distinct middle perched zone, although both 

borir^s were advanced to a final depth of 130 feet bgs, as specified in the Phase I RFI Work Plan. 

The regional Uppermost semi-confined aquifer was not encountered in any of the deep borings. 
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4.0 SUMMARY OF PREVIOUS GROUNDWATER SAMPLING 

4.1 Ge^RAL 

Two groundwater sampling events were performed as part of the Phase IRFI. The wells sampled 

dining the Phase I RFI included five original wells, MW-1 through S, screened in die shallow 

perched zone, one shallow Well, MW^6, and two deeper wells screened in the middle perched zone, 

MW-2D and MW-6D. Groimdwater samples finm both events were analyzed for 8 RCRA metals 

and antimony. The first groundwater sampling event (September 1999) also included laboratory 

analysis for l,l,l^Trichloroethane, tehachloroethene, benzene, toluene and ethylbenzene. 

Subsequent VOC analysis was not required because all results were below the 1 pg/L limit of 

quantitatiorL Results ofthe VOC analysis are provided on Table 4-16. 

Two additional rounds of groundwater sampling were performed during Phase n RFI investigation 

activities which also included the installation of three additional shallow wells, MW-7,8, and 9. A 

fifth groundwater sampting event was performed during October 2003, vdiiich also included the 

installation of two more shallow wells, MW-10 and 11. The sampling results are provided in Tablos 

4^1 through 4-14. Groundwater samples finm the third through fiftii sampling events were analyzed 

for the 8 RCRA metals and antimony. A Surface Impoundment specific groundwater sampling event 

was performed in April 2005 which also included the installation of MW-12. The April 2005 

samples were analyzed for the 8 RCRA metals and antimony. Table 4-15 provides a summary of 

previous Sample results fOr well MW-12. 
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4.2 SUMMARY OF INORGANIC GROUNDWATER SAMPLIM? RESULTS 

This summary of groundwater sampling results includes all of the inorganic analytical results for 

groundwater samples collected fiom the Surface Impoundment wells since the begiDnihg of die RFI. 

The proposed Surface Impoundment wells are MW-5, MW-6S (a.k.fL MW^6SR), MW-9 

(UpgRidient) and MW-12. As shown, this includes the results of up to six sampling events. The 

results may be summarized as follows: 

Antimony 

Antimony analysis was performed on 12 filtered and 17 imfiltered samples fiom wells monitoring 

the shallow perched groundwater zone. The method detection limit (MDL) for analysis established 

in the RFI Work Plan was 10 pg/1 for all sampling events except the April 200S event when the 

MDL was 1 jlg/l. Antimony was never detected at or above the MDL. The Region DC Preliminary 

Remediation Goal (PRO) for tap water is IS pg/1. The IDEM definilt value for residential 

grouhdwatef is 6 fig/l. Because all the values were non-detect no statistical evaluation was 

performed. 

Arsenic analysis was performed on 12 filtered and 17 unfiltered samples fiom wells monitoring the 

shallow perched groundwater zone. The method detection limit for all analysis was 1.0 pg/1. 

Arsenic was detected in nearly every sample analyzed, including the well designated as the 

upgradient well (MW-9.) The Region DC Preliminary Remediation Goal (PRG) for arsenic in tap 

water is 0.04Spg/l. The HJEM de&ult value for arsenic in residential groundwater is 50 pg/l^ A 

statistical evaluation of arsenic using Student's t-test at a level of fieedom of 0.01 determined that 
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there is no statistical difference between the upgradient and downgradient Wells. Additionally, no 

results exceed the IDEM RISC Residential De&ult Value of SO mg/1. 

Lead 

Lead analysis was performed on 12 filtered and 17 unfiltered samples from wells monitoring the 

shallow perched groundwater zone. The method detection limit for lead analysis was 1.0 pg/1. Lead 

was detected in 10 of die 17 unffltered samples and 1 of the 12 filtered samples. The IDEM de&ult 

value for lead in residential groundwater is ISpg/l. One unfiltered sample (MW-6 September 1999) 

exceeded IS pg/1 with a result of 21 pg/1. Well MW-6 was reconstructed following the December 

1999 sampling event because of low yield that prevented the use of low flow sampling techniques. 

The highest observed total lead value since reconstruction is 2.7 pg/1. USEPA Region IX does not 

list a PRG for lead in tap water. A statistical evaluation of lead was performed using Student's t-test 

at a level of fieedom of Q.Ol. That evaluation determined that there is no statistical difference 

between the upgradient and downgradient wells. A copy of the statistical analysis is provided as 

AppendixC. 

Other Metals 

Other metals analyzed during the RFI groundwater sampling were cadmium, barium, chromium, 

mercury, selenium, and silver. No exceedances of the corresponding values under tiie IDEM de&ult 

residential or Region IX tap water PRGs were observed for these compounds. Additionally, the 

statistical evaluation determined that there is no significant difference between upgradient and 

downgradient wells. 
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5.0 SAMPLING RATIONALE 

Under this plan, RMC proposes to collect and analyze samples fiOm fom (4) shallow groundwater 

monitoring wells. The groundwater moiutormg wells to be sampled will be MW-9, MW-6SR and 

MW-5, and MW-12. Groundwater monitoring well MW-9 will function as the upgtadient well for 

foe monitoring. Groundwater monitoring wells MW-6SR, 5 and 12 will be considered 

downgradient. Groundwater monitoring well M W-12 is located at foe toe of slope along foe south 

side of foe lagoon west of groundwater monitoring weU MW-6SR as shown on Figure 2-2. 

Groundwater monitoring well MW-5 is being retained as a downgradient well because of its 

pro^dmity to foe lagoon and because foe susceptibility of MW-S to seasonal fluctuations in foe 

perched groundwater zone is not known. Synoptic water levels will be collected during each 

sampling event from all Site groundwater monitoring wells (MW-1, MW-2, MW-2D, MW-3, MW^ 

4, MW.5, MW-6D, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-11 and MW-12) at foe Site. 

The four selected groundwater monitoring wells will be sampled once per calendar quarter (i,e., 

January through March, April tfarotigh June, July through September, and October throiigh 

Decembm) during the first year and semi-anniially (approximately once eveiy six monfos) thereafter, 

until completion of closure activities. Samples will be submitted to Tri-Matrix Laboratories (Grand 

Rapids, Michigan) and analyzed for antimony, arsenic, and lead (these are foe only compounds 

value or foe USEPA Region DC PRG). In addition, foe analysis of water quality parameters as 

defined under 40 CFR 265.92 will include chloride, iron, sodium and sulfate. Total organic carbon 

(TOC) and total organic halogen (TOH) will not be analyzed as part of the water quality analysis. A 

detailed evaluation of VOCs potentially used at foe facUity in the past was performed as part of foe 

RFl. This evaluation include review of hazardous waste manifest reports^ Form R reports^ Tier n 

reports, RCRA mspection reports, RCRA permit applications, environmental risk assessments, and 

employee interviews. Based on this evalulation, Exide and EPA agreed to a limited nmnberof VOCs 
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that might be present based on historic operations. These VOCS included 1,1,1-trichloroethane, 

tetrachlorethene, benzene, toluene, and ethylbenzene. During the RFI, all monitoring wells were 

sampled for these VOCs and none were detected. Therefore, analysis for any VOCs is not 

warranted. Sampling equipment and method procedures are present in Section 6.0 and in Appendix 

B. Sample analysis methods are present in Section 7.0 and the QAPP. All sampling methods and 

analysis will be performed in accordance with the protocol and quality assmance procedures 

described in the the QAPP. Analysis will include filtered and unfiltered dimples to allow 

results) versus actud water quality (filtered results). 
J 

Analytical data packages will be reviewed and validated by an AGC data validator as described in 

the QAPP- The validated results Will be analyzed as described in Section 7.4. On or before March 1 

of every year, the resiilts of the sampling for &e previous year vdll be submitted to the IDEM in an 

Annual Groundwater Assessment Report both in a paper and electronic format. The results will 

include a groimdwater contour map for depdi to water measurements taken at the time of samplings a 

table of results specific to the sampling event, and a sunimary table on a well by Well basis. 

As described m Section 7.4, comparisons of upgradient and dpwngradient results wiU be performed 

using Student's t-test at the 0.01 level of significance over initial background. As discussed in 

Section 4.0, l^e statistical evaluation performed during preparation of this plan indicated no 

significant difTerence between the upgradient and downgradient Wells. A copy of the statistical 

evaluation is provided in Appendix C. Section 7.4.2 describes what measures will be taken if a 

statistically significant residt is identified. 
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6.0 SAMPLING EQUIPMENT AND PROCEDURES 

6.1 SAMPLING EQUIPMENT 

Site, in addition to the itemized gFOtmdwater sampling equipment, a copy of this SAP for 

Groundwater Monitoring shall be present at the well head when sampling is perfoimed> 

6.1.1 Ch!oundwat«r Sampling Equipment 

The following equipment will be used for the groundwater monitoring wells sampling: 

Low^flow bladder pump mid control box; 

Flow through ceU; 

Generator and/or nitrogen tank; 

Laboratory siipplied containers for the collection of metals samples; 

Ice cooler for sample storage and transport; 

Ice; 

pH/temperature meter; 

Conductivity meter; 

Depth to water meter; 

Interfoce probe; 

Teflon* tubing; and, 

Disposable bailers. 
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6.2 GROUNDWATER SAMPLING PROCEDURES 

The following sections describe groundwater sampling procedures. The groundwater monitoring 

well sampling is comprised of synoptic water level measurements, field analysis, well purge 

techniques, sample collection, and decontamination procedures as described in mote detail below. 

Groundwater sampling will begin at MW-9, the designated up-gradient monitoring well, then 

proceed to the next selected well ̂ th the lowest historical total metal concentration. 

6.2.1 SvnODtic Water Levels 

Prior to all groundwater sampling events, depth-to-water will be measured in each well (MW-1, 

MW-2, MW-2D, MW-3, MW-4, MW-5, MW-6, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-l 1 

and MW-12) using an electronic water level indicator. The synoptic measurements will include the 

measurement of water levels and well depths in the monitoring wells in as short a time firame as 

possible to determine the piezometric sur&ce across the She. The field pmonnel will measure die 

water levels in the Wells to the nearest 0.01 foot using the surveyed point at the top of the inner well 

casing for reference. Measurements will be repeated at each well until two consecutive readings are 

vnthinO.Ol feet. Total depths will also be measured in each well after (to avoid suspension of settled 

solids) each sampling event to evaluate whether any silting of the well has occurred betweeii 

sampling rounds. Water levels measurements will be collected following IDEM Guidance 

Documents titled for Collecting Static Water Level Measurements and Developing Ground Water 

Flow Maps. 

6.2.2 FiftlH Analyaeg 

Field measurements that will be performed during well purging will include pH, specific 

conductivity, temperature, oxidation/reduction potential (ORP), dissolved oxygen (DO), and 
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turbidity. Measurements will be collected by inserting the appropriate probe in a closed non-

dedicated plastic container (flow-tfarough-cell) diat is rinsed with deionized water prior to purging 

die well Turbidii^ samples will be collected from the flow through cell outflow. 

Calibration of the instruments will be completed at die beginning of each sampling day, checked in 

the middle of the day, and as otherwise necessary based on die fonctiomug of the meters and 

equipment Each meter \\dll be field calibrated in accordance with the nmaufacturer's specifications 

and appropriate calibration solutions. All calibrations will be recorded in the field log. Field 

calibration procedures at a TniniTmim wfil include the following: 

the mobilization of equipment to the Site. AU die instruments will be calibrated as 

specified by the manufacturer. Standard solutions will also be checked to determine 

stability and operating conditions^ All results of field cahbratioiis and measurements 

will be maintained in bound field logbooks at least daily when the instrument is in 

use. The recorded calibration information will include date and time of calibration 

results. 

pH meters will be calibrated according to the manufacturer's instructions prior to 

h7,or 

10) obtained from chernical supply houses. The pH values of the buffers will be 

compensated for the temperature at vyhich the pH sample is measured. Verification 

checks will be completed at least once per day using a standard solution. The 

Verification check results must agree within +0.05 pH standard units or re-

calibrations will be performed. 
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All temperatiue measuiements vvill be measured using a field thermometer and 

recorded to ± 0.2°C. 

Dissolved oxygen meters will be calibrated to ambient air conditions. 

Specific conduc^ce meters will be calibrated prior to each use using a potassium 

chloride solution (1,000 pmhos) prepared by a qualified laboratory or chemical 

supplier* 

Tmrbidity meters will be calibrated daily prior to use by a minimum of two standards 

of known turbidity as prepared by the manuj^turer of the instrument Ihese 

• Oxidation-i 

least one) prepared a qualified laboratory or chemical supplier. 

date and time of calibratiQit name of the person performing the calibration, reference standards used 

and instrument readings. If equipment ̂ s calibration or equipmmit nialfimction is noted during 

calibratidn Or use, the equipment will be tagged and removed from service. 

6.2,3 Purging 

Sampling procedures will include water level measurements, calculation of well Volumes, purgmg, 

and sampling activities. The following step-by-step prcwedures are in adherence to the EPA Region 
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the method of Puis and Barcelona (EPA/540/S-9S/504). If a bladder pump cannot be inserted into a 

well due to bent riser piping, then a peristaltic pump wUl be used. 

Step 1 Measure depth-to-water of eveiy well at the Site. 

Step 2 Calculate one well volume of the screened or open interval. 

Step 3 Lower the low-flow purnp to the mid-point of the screened interval.. 

Step 4 Calibrate m^rs. 

Step 5 Begin to purge weU. USEPA recommends a purge rate of 200 to 300 

milliliters/minute (ml/min). The purge rate should not exceed the recharge rate (i.e., 

less than 0.3 feet of draw down firoin the static water level)^ 

Step 6 Measure purging parameters at a minimum of one per well volume or every 3 to S 

minutes. Measurements will be collected via flow through cell for pH, temperature, 

specific conductivity, ORP, and DO. Turbidity will also he measured at the oirtflow 

of the flow through cell at every 3 to S minutes. All measurements will be recorded 

in die field logbook. 

Step? 

pH readings differ < 0.1 standard pH unitSi QRP readings differ within 10 mV, and 

turbidity measurements differ within ± 10%, sampling can begiri after die flow-

through cefl is disconnected. 
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Step 8 Using the well purging pump^ the flow rate will be rediiced to 100 ni.l/min and the 

unfiltered sample will be collected out of the discharge Une^ The date and time of the 

sample collection will be recorded in the field logbook. 

Step 9 Using the well purging pump, the flow rate will remain at 100 ml/min and a 

disposable 0.45 micron in-line filter will be place at the discharge line. The filtered 

sampled collected at the discharge end of the in-line filter. The date and time of the 

sample collection will be recorded in the field logbook. Filtering the samples in-line, 

as proposed, with disposable filters will reduce sample agitation, exposure to the 

atmosphere, and decontamination conce^. 

Step 10 Following groundwater sample collection, measure depth-to-bottom of every well at 

Site. 

Purge water will be collected and containerized in a drum. The pump and sampling equipment will 

be decontaminated before and between each well. 

6.2.4 Sample CoUection 

Groundwater sainples Will be collected using the low flow pump or peristaltic pmnp and tubing at a 

rate of 100 ml/min with the flow-tbrOugh cell disconnected. Groundwater will be collected directly 

into laboratory prepared bottles. As per the QAPP Table 4-1, filtered groundwater samples will be 

collected in two-liter HDPE bottles that are preserved with nitric acid to a pH Value of less tiian 2 

standard units. Unfiltered samples will also be collected in two-liter HDPE bottles With no 

preservation, hnmediately following sample collection and labeling of bottle, the sample Will be 

placed in an ice cooler to maintain sample at 4° C. 
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6.2.5 nftnnnfaminfltion of Groundwater Sampling Equipment 

The pump be disassembled and components will be decontaminated in the following manner: 

Alconox and water wash; 

Potable water rinse; 

Nitric acid rinse (10% solution); 

Dialed v^ter rinse; and. 

Air dry and store pump in plastic. 

To prevent possible contamination tiom sampling equipment, all non-dedicated samplirig devices 

will be decontaminated. Non-dedicated equipment is the low flow pump. Sampling equipment will 

be constructed of inert material (e.g., stainless. Teflon*). For non-dedicated equipment^ field 

decontamination will be performed prior to its initial use, between sampling locations and between 

actual samples when mote than One sample is to be collected at a given locatioii. Deconiarniriation is 

not required when subsequent tise of decontaminated equipment will be documented in a field 

logbook. All non-dedicated sampling equipment will be decontaminated according to the following 

procedure: 

1. Wash equipment thoroughly with a low phosphate detergent (Alconox) and water 

using a brush to remove any particulate matter or surfiu:e film. 

2. Rinse eqiupment with distilled water. 

3. Rinse with diluted metric acid (10%N). 

4. Triple rinse with distilled water. 

5. Air dry equipment. 
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6. Wrap equipinent in a clean plastic sleeve or in aluminum foil if not used 

immediately. 

Spent nitric acid will be contaiired in bucket and placed in drums. After the groundwater sampling 

activities are complete, the contdnerized decontamination water will be sampled and disposed of 

properly off-site. 
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7.0 SAMPLE HANDLING AND ANALYSIS 

All sample botdes will be identified by the Use of sample labels with the sample identification. Each 

sample label will be filled out by the s^pler to avoid any possibility of sample misidentification and 

attached to the sample container. Indelible ink shall be used to complete the sunple labels. Each 

Sample identification; 

Initials of the sample collector; 

Time and date of the sample collection; 

Site name and location number (if any); 

Requested analyses; 

Any preservative added Or field preparation perfomied; and, 

Sample designation if this sample is a quality assurance sample. 

Each member of the sampling team will use a new pair of gloves at each sample location. 

The field sampler will maintain custody of the samples following the procedures outlined in the 

following sectioris until the samples are properly relinquished to the laboratory or a common carrier 

for delivery to the laboratory. Once at the laboratory, each sample will be assigtied a unique 

reporting while the samples are at the laboratory. 

7.1 SAMPLE CUSTODY/SAMPLE .CONTROL 

A sample is physical evidence Collected fiom the Site. Due to the evidentiary nature of the data 

generated fiom sampling, sample Custody must be traceable fiom the time the empty sample 
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containers are prepared by the laboratory through die reportirig of the results of the analyses. 

Therefore, sample control procedures have been established to ensure sample integrity. All sample 

containers and samples will be maintained under strict custody procedines throughout the 

investigation. Sample custody is addressed in three parts: field sample collection, laboratory 

analysis, and final evidence files. 

A sample, sample coritainer, or evidence file will be considered under custody if: 

• An item is in the actual possession of the person; or 

• The item is in the view ofthe person, after being in actual possession of the person; 

or 

• The item was in the person's actual physical possession but is now locked up or 

sealed in a tamper-proof manner; or 

• The item is placed in a designated secured restricted area. 

7.1.1 Field Custodv Procedures 

The field personnel in charge of collecting the samples will maintain custody of the samples 

collected. The field personnel will be responsible for documentmg each sample transfer and 

Ttiflintaining custody of all Samples until they are shipped to the laboratory or archived. All samples 

Will be stored on ice and shipped to die laboratory in iced coolers. 

7.1.2 Field Data Pnmitnftntatjon/Field Logs 

a dedicated field logbook(s). Each page will be numbered, dated and initialed by die person making 

the entry. All entries wiU be made in iridelible ink. Incorrect entries will be crossed out widi a single 
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's initials. Atthe completion of the day, if apage is not complete, 

's signature ̂  the 

bottom. 

All sample locations will be recorded and referenced to the site map so that each location is 

permanently estabUshed. Samples will be tagged with all pertinent site information at the time of 

samphng. Pertinent site information to be supplied in the field logbook for each task is listed below: 

Sigoature of recorder; 

Name and location of sample (i.e., EA^ monitoring well, etc.); 

Date and time of arrival and departure; 

Names of all persoimel on-site and their affiliation; 

All field instruments used, date and time of calibration and calibration checks, 

method of calibration, and standards used; 

All field measurement results; 

Date, time, and location of aU sampling; 

Method of sample collection; 

Any factors vdiich could a^ct sample integrity; 

Name of sampler(s); 

and approval; and. 

Weather conditions . 
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Field logbooks should contain only factual information entered as real-time notes, which will enable 

the user to recreate events on-site. In addition, chainrofrcustody records will be prepared and kept as 

part of the field records. 

7.1.3 Cbftin^f-riistr 

The foUpwing chain-of-custody procedures will be used for diis project: 

• New, certified clean sample containers wUl be prepared and relinquished by the 

laboratory On a dmin-of^eustody record. The chain-^of-custody record will be kept as 

part Of the permanent record. 

Any transfer of custody of containers of samples will be noted on a chain-of-custody 

record. 

Each sample collected for the event will be eritered on the chain-Of-custody record. 

The chain-ofKiustody will be completed as soon as possible after sample collection. 

Site specific project name and number; 

Signature of sampler(s}; 

For each sample, sampling station number, date and time (military is 

preferred) of Collection, grab or composite sample designation, and a brief 

description of the type of sample and sampling location; 

Number of sample containers per each sample locatioii; 
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Analysis required; 

Type of preservative; 

Signatures of individuals involved in sample transfer (i.e., relinquishing and 

accepting samples). Individuals receiving the samples shall sign, date, and 

note the time th^ received the samples/cooler on the record; and. 

Type of carrier service. 

The original chain-of-custody record will accompany file sample containers during transport to 

document their custody. 

• If custody is relinquished through a common carrier for delivegr to fiie laboratory, the 

following protocol will be followed: 

In the space for fiie sample receiver, the name of the common carrier arid the 

date relinquished will be written. In additiori, if known, the tracking number 

will be included on fiie chain-of-custody record. 

The original completed chain-of-custody record will be placed inside the 

shipping package; and. 

The shipping package will be sealed with tape and cust0(fy seals afBxed.. The 

seals will be placed on the package in such a manner fiiat the package cannot 

be opened without breaking the Seals. The seals will serve to document that 

the shipping container was not opened during the shipment through the 

common parcel carrier. 
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7.1.4 Sample Shipment Procedures 

At the end of each sampling day, all samples for chemical analysis will be pacimged in shipping 

Contelners for shipment to the analytical laboratory using the follovying steps: 

1. Check each sample bottle for a properly completed sample identification label. 

2. Place the sample bottles fiom each location in separate plastic bags, and then seal. 

3. Ship the samples in a large capacity (waterproof metal or plastic) Cooler, or specific 

kboratOry prepared sample-shipping contamer. Place packmg material on tibe bottom 

of the cooler to prevent sample bottle breakage. 

4. Place the sample bottles in the shipping container in a manner such that they do not 

touch and will not touch during shipment. Secure with packing material as needed to 

fill void space. 

5. Maintain all samples at 4''C during shipment Use ice to cool the samples. 

6. Place the original chain-of-^custody record in a plastic bag, seal, and tape it to the 

inside of the shipping contains lid. 

7. Retain die pink copy of the chain-of-custody for the AGC QA Manager. 

8^ Tape the cooler drain shut. Tape the cooler or shipping container closed at a 

mfnimmn of tWO locations. 

9. Place two signed and dated custody seals across each edge of the shipping container. 

10. Attach the completed shipping label to the top of the shipping container . 

11. Relinquish the cooler to the courier with the required signed and dated 

handbill/waybill. 

12. Retain receipt of the handbill/waybiU as part of the permanent documentation. 
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U* the sample coolem are hot shipped but instead picked^up by the laboratory courier, step number 6 

and 12 will be omitted and the chain-Of-cUstody will be handed to and signed by the labomtory 

courier . The pink copy of the chain-of-custody will be rnahriained by the sampler and submitted to 

the AGC QA Manager. 

7.2 OUALn:Y,ASSURANCE/OUALfrY CONTROL SAMPLING 

To evaluate if field or laboratory conditions may be impacting analytical samples, equipment blanks. 

the QAPP (Appendix A). 

Equipment Blflnlra - Equipment blanks will be collected to ensure that the sampling equipment is 

clean and that the potential for cross-contamination has been minimized. One equipment blank will 

be collected per day or for every ten (10) samples per day (whichever is more fi^equent) v^n 

sampling equipment is decontaminated. The eqmpment blank will be collected by pouring ultra-pure 

deionized ^ter (laboratory grade) into the decontaminated sampling equipment (e.g., low flow 

bladder pump or stainless steel pan) and then transferring the rinsate fiom the equipment into the 

appropriate sample containers. The equipment blank will be analyzed for the identical parameters as 

the samples. 

Matrix Spike Samples - Site specific MS samples Will be submitted to the laboratory for quality 

control checks. The samples will be collected at the frequency Of cme MS fi)r every ten (10) samples. 

rates of the compounds. The MS sample aliquots will be acquired for each matrix by providing 

triple the necessary sample volume for the location selected. 
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Field Duplicate Samples - A blind field duplicate sample will be collected to allow for the 

determination of sampling precision of the sampler and the analytical laboratory- One field dig)licate 

sample will be collected for every ten (10) samples and submitted for analysis of the identical 

parameters aS the origihal sample, 

7.3 ANALYTICAL PARAMEIERS AND TEST METHODS 

Trimatrix of Grand RapidSj Michigan will perform all analyses in accordance With the accepted 

USEPA SW-846 Test Methods for Evaluating Solid Wastes: Physical/Chemical Properties (April 

1998, revision 5) methods. 

The groundwater will be analyzed for antimony, arsenic, lead, and manganese by SW-846 Mediods 

3010A/6020, iron and Sodium by SW-846 Methods 3010A/6010B, and chloride and sul&te by 

MCAWW325.2 and MCAWW375.2, respectively. 

Analysis will include filtered and unfiltered samples to ailpw clarification and understandiug of 

contribution by suspended solids (im-filtered results minus filtered results) versus actual water 

quality (filtered results). 

Analytical data packages will be reviewed and validated by an AGC data validator as described in 

the QAPP. Following validation, the results will be submitted to the IDEM both in a paper and 

electronic format. The results will include a groundwater contour map for depth to water 

measurements taken at the lime of sampling; a table of results specific to the sampling event; and a 

summary table on a weU by well basis. 
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7.4 ANALYSIS AND REPORTING 

7.4.1 Statistical Analysis 

A statistical an^ysis will be performed when new validated data is received. The analysis will 

compare the residts for the upgradient Well with results for the dowugradient wells. The comparison 

will be performed on a well by well basis for each parameter. Where appropriate, the analysis Will 

be performed using Student's t^test for a level of significance of 0.01. If the data set contains greater 

than 50% of the samples with equal results, the aiudysis will be performed Using the Maim-Whitney 

U-Test. Use of the Mann-Whitney is most appropriate in this type of a situation and a conunon 

substitute for the Student's t-test> 

7.4.2 Additional Samplinp and Restxmse 

Pursuant to the requirements of 40 cFR 26S.93(d), if the results of the statistical analysis indicate a 

significant increase in one of die parameters being evaluated, a subsequent round of sampling will be 

performed for the well in question. The new sample will be split. If the subsequent sampling 

deterrnihes fiiat the previous result was erroneous, then routine monitoring will resume, If the 

subsequent sampling determined tiiat a significant increase is present then written notice will be 

provided to IDEM within seven (7) days of such confirmation. The written notice will include a 

request to meet With IDEM to review the results and discuss the next appropriate action. If the 

results in question exceed the IDEM RISC Industrial De&ult Closure Tables for Groimdwater then 

Plan, 
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7.4.3 Anniifli Groundwater Assessment Report 

by March 1 of each year. The AGAR wUl include the historic groundwater sampling information for 

die monitoring Wells used to evaluate the Surfece Lnpoundment, through and including die data 

generated during the previous calendar year. The compiled infoimation will be presented in tabular 

format 

7.5 CLOSURE DEMONSTRATIQN 

At the present time, die results of statistical analysis (Student's t-test) performed on the groundwater 

no impact to groundwater from the Sur&ce hnpoimdment. If the results of the subsequent sampling 

continue to show %o impact" to groimdwater by the Surface Impoundment, then no additional 

demonstration will be necessary and quarterly monitoring will cease when removal of die Smface 

Impoundment is complete. 

be demonstrated following "De&ult Closure Option 2" contained in die IDEM RISC Technical 

Guidance. This will require a demonstration (performed utilizing 8 consecutive quarters of 

groundwater monitoring) that the observed concentrations are below the closure level established for 

groundwater at die Surfoce Impoundment. To date^ none of the IDEM RISC Residential 

Groundwater Defoult Closure values has been exceeded in any of the weUs used to monitor the 

Surface Impoundment ̂ en sampled Using low flow sampling techniques. 

7-10 



Refined Metals Corporation 
Beech Grove, Indiana 

Gronndwater Monitoring Plan 
Revised: January 26,2006 

TABLES 
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TABLE 4-1 
SUMMARY OF ALL SHALLOW WELL GROUNDWATER RESULTS 

Refined Metals Cknpoiatiim 
Beech Grove, Indiana 

IDEM ResidentialDrfaiilt USEPA Region 9 Tap Total Number Total Number Total Number of 
1 Parameter : RISC Criteria Oig^) Water PRCs OigfL) of Samples ofDetectioiu Ezceedanees* 

Antimony Dissolved 6 15 26 0 22 
Total 6 15 45 1 41 

Arsenic Dissolved ' SO 0.045 26 21 0 
Total 50 0.045 45 42 I 

Barium Dissolved 2000 2600 26 26 0 
Total 2000 2600 45 45 0 

Cisdmium Dissolved 5 18 26 1 0 
Total 5 18 45 7 0 

Chromium Dissolved 100 110 26 21 0 
Total 100 110 45 19 0 

Lead 15 NC 26 7 1 
Total 15 NC 45 27 10 

Mercury Dissolved 2 11 6 1 0 
Total 2 11 45 0 0 

Selenium Dissolved 50 180 26 7 0 
Total 50 180 45 15 0 

Silver Dissolved 182.5 180 6 0 0 
Total 182.5 180 45 0 0 

NC - USEPA RegiiDn 9 does not have a tap water PRG fin leaiL 
* Exceedance of the IDEM Residential Defiuilt RISC criteria. 

The results sununarized are fitmi groundwater sampling events peifoimed by AGO following die RCRA Facility Work Plam 
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TABLE 4-2 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-1 
Refined Metals Coipoiation. 

Beech Grove, Indiana 

Parameter 
IDEM Residential Default 

RISC Criteria (iie^) ! 
USEPA Region 9 Tap 
Water PRCs (itEflL) 

Sampling Events | 
Parameter 

IDEM Residential Default 
RISC Criteria (iie^) ! 

USEPA Region 9 Tap 
Water PRCs (itEflL) 9/21/1999 12/14A999 mo/2001 10/27/2003 

Antimony Dissolved 6 IS — — —. Antimony 
Total 6 IS wmrnm o

. 
<

 

Arsenic SO 0.04S — — 22 J 21 Arsenic 
Total SO 0.04S 21 2S 33 27 24 

Barium Dissolved 2,000 2,600 ' - — — 8S 69 Barium 
Total 2,000 2.600 96 86 101 93 69 

Cadmium Dissolved S 18 — — — 0.2 U 0.2 U Cadmium 
Total S 18 0.2 U 0.2 U 0.2 0.2 U 0.2 U 

Chromium Dissolved 100 110 — ... — 8.9 J 6.S Chromium 
Total 100 110 1.8 U lU 3.1 4 1.3 

Lead Dissolved IS NC — — lU lU Lead 
Total IS NC 1.8 U lUJ S.9 3.4 lU 

Mercury Total 2 11 0.2 U 0.2 U 0.2 U 0.2U 0.2U 
Selenium SO 180 — ; — 4.9 J 2U Selenium 

Total SO 180 9 73 6.1 J 4 2UJ 
Silver Total I82.S 180 0.2R 1 0;2UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
~ The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residential Definilt RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarizedfate fixnn groundwater sampling events performed by AGO following the RCRA:Facility Wodc Plan. 
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TABLE 4-3 
SUMMARY OF GROUNDWATERRESULTS 

WelIMW-2 
Refined Metals Coipotation 

Beech Grove, Tndiana 

Parameter 
IDEM Residential Default 

RISC Criteria (VBO:') 
USEPA Region 9 Tap 
Water PRCs (wsfL) 

Sampling Events !| 
Parameter 

IDEM Residential Default 
RISC Criteria (VBO:') 

USEPA Region 9 Tap 
Water PRCs (wsfL) 9/21/1999 12/10/2001 10/27/2003 1 

Antimony : Dissolved 6 15 — — — :cr-;-.:io.u.:--Antimony : 
Total 6 15 ; iOti : 

Arsenic Dissolved 50 0.045 — ' -r — 9.8 J 10 Arsenic 
Total 50 0.045 9.8 15 12 12 15 

Barium Dissolved 2,000 2,600 — — — 25 22 Barium 
Total 2,000 2.600 40 45 31 48 44 

Cadmium 5 18 — — — 0.2 U 0.2 U Cadmium 
Total 5 18 0.2 U 02 0.3 0.4 0.2 

Chromium Dissolved 100 110 — — — 6.8J 3.1 Chromium 
Total 100 110 lU L6 1 U 4.8 2.1 

Lead Dissolved 15 NC — ~ — 6.2 2.9 Lead 
Total 15 NC 11 44.-

Mercury Total 2 11 0.2U 02U 0.2U 0.2 U 0.2 U 
; Selenium Dissolved SO 180 — — 3.7 J 2U ; Selenium 

Total 50 180 7.7 6 2U 3.1 2UJ 
Silver Total 182.5 180 0.2R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
~ The sample was not analyzed for dissolved metab 
Shading indicates die exceedance of die IDEM Residential Defoiilt RISC: criteria. 
Qualifios: U - not detected; J - estimated; R -rejected; UJ - not detected, estimated reporting limit 

The results summarized are fiom groundwater sampling events performed by AGO following the RCRA Fadlily'Work Plan. 
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TABLE 4-4 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-2D 
Refined Metals Cotpoiafion 

Beech Gioye, hidiana 

Parameter 
IDEM Residential Default 

RISC Criteria (ueA') 
USEPAReglon 9 Tap 
Water PRCs (uWL) 

Antimony Dissolved 6 15 — Antimony 
Total 6 15 

Arsenic. Dissolved 50 0.045 — — Arsenic. 
Total 50 0.045 6.3 15 

. Barium Dissolved : 2.000 2.600 — — . Barium 
Total 2.000 2.600 334 311 

Cadmium Diissolved 5 18 — — Cadmium 
Total 5 18 ; 0.2U 0.2 U 

Chromium 100 110 — — Chromium 
Total 100 110 5.2 lU 

Lead Dissolved 15 NC — — Lead 
Total 15 NC 10 3.1 J 

Mercury Total 2 11 0.2 U 0.2 U 
SeleiiiUm Dissolved 50 180 ~ — SeleiiiUm 

Total 50 180 2U 2U 
Silver Total 182.5 180 0.2 R 0.2 UJ. 

NC - USEPA Region 9 does not have a tq) water PR6 for lead. 
- The sanqile was not analyzed for dissolved metals 
Shading indicates the exceedimce of the n)EM Residential Defiult RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarized are fimn groundwater sairq>Img events performed by AGC fbllbwing the RCRA Facility Work Plan. 
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TABLE 4-5 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-3 
Refined Metals Corporation 

Beech Giove,;Ihdiana 

: IDEM Residential Default USEPA Region 9 I Sampling,Events 
Parameter RISC Criteria (ue^) Tap Water PRCs 

'Antimony Dissolved : 6 15 — ' 
Total 6 15 mmmm lOU • 

Arsenic Dissolved ; 50 0.045 — •— — 8.4 J 7.5 
i Total 50 0.045 n 7.8 9.7 11 28 

Barium Diissolved 2,000 2i60O — — — 113 I 73 I 
Total 2.000 2.600 135 127 102 98 84 

Cadmium Dissolved 5 18 I — —• 0;2U 0.2 U 
Total 5 18 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Chromium Dissolved 100 110 — — — 6.6J 4.9 
Total 100 110 1.1 lU lU lU lU 

Lead Dissolved 15 NC — — lU lU 
Total 15 NC: lU lUJ 1.3 lU . lU 

Mercury Total 2 11 0.2 U 0.2U 03 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — — — 3.7 J 2 

Total 50 180 5.2 53 , 2U 3.7 2UJ 
Silver Total 182.5 180 0.2 R 03UJ i 0.2 UJ 03 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRO for lead. 
' ~ The sample was not analyzed for dissohred metals 

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summaiized ate fixmi groundwater sampling events performed hy AGO following the RCRA Facility Work Piam 

F:\OnCEAaCVIUUBCT8«M2003i|04«RqiaitMW l-26MnMib44jdi 



TABLE 4-6 
SUMMARY OF GROUNDWATER RESULTS 

WcUMW-4 
Refinied Metids Co^oratibii 

Beech Grove, Indiana 

Parameter 
IDEM Residential Defanlt 

RISC Criteria 
USEPA Region 9 Tap ; 
Water PRCs (itg^) 

1 Sampling Events | 
Parameter 

IDEM Residential Defanlt 
RISC Criteria 

USEPA Region 9 Tap ; 
Water PRCs (itg^) 9/22/1999 12/11/2001 10^^003 

Antimony Dissolved ' 6 15 — Antimony 
Total 6 ! is; 

, Arsenic Dissolved 50 0.045 — ~ lUJ lU , Arsenic 
Total 50 0.045 1,8 L6 lU lU 1.3 

1 Barium Dissolved 2,000 2,600 203 ! 213 i 1 Barium 
Total 2.000 2.600 211 204 197 187 276 

: Cadmium Dissolved 5 i 18 — —• 0.2 U 0.2 U : Cadmium 
Total 5 18 0:2 u i 0;2U 0.2 U 0.2 U 0.2 U 

Chromium Dissolved 100 no — — 3.41 2.1 Chromium 
Totali 100 no 3.1 iiu lU lU lU 

Lead 15 NC — — — lU lU Lead 
Total 15 NC 1.7 lUJ lU i.5 lU 

Mocury Total 2 n 0;2U 0.2U 0.2 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — —• — 2UJ 2U Selenium 

Total 50 180 2U 2U 2U 2U 2UJ 
Silver Total 182.5 180 0.2R o.2;uj 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a water PRG fijr lead. 
~ The sample was not anafyzed for dissolved metals 

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated leportmg linut 

The results sununarized are fiiom igrOundwater sampling events perfotihed iby AGC following the RCRA Facility Work Plan. 
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TABLE 4.7 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-S 
Refined Metals Coiporation 

Beedi Groye, Indiana 

IDEM Residential Default USEPA Region 9 Tap 1 Sampling Events 
Parameter RISC Criteria (ue/L) Water PRCs (m/L) 

Antimoity Dissolved 6 15 — — lU 
Total 6 15 mmm lU 

Arsenic 50 0.045 — — — 3.7 J 2.4 1.2 
Total 50 0.045 8.4 10 7.6 5.4 8.8 3.2 

Barium Dissolved 2^000 2,600 — — — 170 . 154 179 
Total 2.000 2,600 149 162 170 150 159 177 

Cadmium jwmM 5 18 — — — 0.2 U Q;2U 0.2 U 
iTotal 5 18 0,2 U 0;2U 0.2 U 0.2U 0.2U 0.2U 

Chromium 100 110 — — 4J 2.2 1.2 
iTotal 100 110 1.5 1.9 lU lU 1.1 lU 

Lead 15 NC .« — lu ; lU 2.5 
ITotal 15 NC lU lUJ 2 2.1 2.1 9.1 

Mercury 2 11 — — —• — — 0.2U 
ITotal 1 2 11 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 2U 

Selenium 50 180 — — — 2UJ 2U 2U 
Total 50 180 2U 2.9 2U 2U 2UJ 0.2 U 

Silver Dissolved 182.5 180 — — — — — 0.2 UJ 
Total 182.5 180 0.2 R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 0.2 UJ 

NC - USEPA Region 9 does not have a t^) water PRG for lead. 
The sample was not analyzed for dissolved metals 

Shading indicates the exceedance of die IDEM Residential De&ult RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reportmg limit 

The results summarized arc finm groundwater sampling events performed by AGO following the RCRA Facility Work Plan. 
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TABLE 4-8 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-6S/6SR» 
Refihed Metals Corporation 

Bieech QtovCi Indiana 

Parameter 
IDEM Residential Default 

RISC Criteria (ueOL) 
USEPA Region 9 Tap 
Water PRCs (iig/L) 

Sampling Events 
Parameter 

IDEM Residential Default 
RISC Criteria (ueOL) 

USEPA Region 9 Tap 
Water PRCs (iig/L) 9/23/1999 1 12/15/1999 I 9/24/2001 12/11/2001 10/26/2003 4/24/2005 

Antimony Dissolved 6 15 1 lU Antimony 
Total 6 15 lU 

Arsenic Dissolved SO 0.045 1.7 1.6 — 1.4J 1.2 1.5 i Arsenic 
Total 50 0.045 8.8 J : 3.1 1.9 2.2 7.6 lU 

Barium Dissolved' 2000 2600 39 • 36 — 89 117 ' 90 Barium 
Total 2000 2600 218 82 92 79 228 70 

Cadmium Dissolved 5 18 0.2U 0;2U — 0.2U 0.2 U 02U Cadmium 
Total 5 18 0.2 0.2U 0.2U 0.2 U 0.2 U 0.2 U 

Chromium Dissolved 100 110 8.7 lU —• 3.8 J 2.1 1.3 Chromium 
Total 100 110 26 7.5 lU lU 4.5 lU 

Lead Dissolved 15 NC lU lUJ — lU lU lU Lead 
Total 15 NC 21 4.9 J lU 1.3 2.7 lU 

Metcuiy : Dissolved 2 11 0.2 U 0.2 — — 0.2 U Metcuiy : 
Total 2 11 0.2 U 0.2U . 0.2 U 0.2 U 0.2U 02 U 

Selenium Dissolved 50 180 2.9 J 2U — 2UJ 2U 2U Selenium 
Total 50 180 4.9 J 2.1 2U 2U 2UJ 2U 

SUver Dissolved 182.5 180 ; 0.2U 0.2 UJ — — — 0.2 UJ SUver 
Total 182.5 180 0.2UJ 0.2 UJ 0.2 UJ 0.2 U 0.2 U 0.2 UJ 

* MW-6S reconstructed as MW-6SR between 1^15/1999 and 9/24/2001 sampling events 

The results suminarized are fiom ^undwater sampling events performed l^AGC following foe RCRA Fadliiy Work Plan. 
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TABLE 4-9 
SUMMARY OF GROUNDWATER RESULTS 

WelIMW-6D 
Refined Metab Corporatiion 

Beech Grove, Indiana 

1 IDEM Residential Default USEPA Region 9 Tapl Sampling Events | 
[ Parameter RISC Criteria rneAi) Water PRCs (iifi/L) 

Antimony Dissolved 6 15 — —• 1 Antimony 
Total 6 15 lU 

Arsenic Dissolved 50 0.045 — — 3.2 
Total 50 0.045 24 31 3.2 

Barium : Dissolved 2,000 2,600 — — 60 
Total 2.000 2.600 293 301 64 

Cadmium 5 18 — — 0.2 U 
1 iTotal 5 18 O^U 0.2U 0.2 U 
Chromium 100 110 — — 2.2 

Total 100 110 2 lU 2.3 
Lead Dissolved 15 NC — — lU 

Total 15 NC 2.2 1.2 J 7.1 
Mercury Dissolved 2 11 — ~ 0.2 U 

Total 2 11 0.2 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — — 2U 

Total 50 180 2.1 2U 2U 
Silver Diissolved 182.5 180 — — 0.2 UJ 

Total 182.5 180 02K 0.2 UJ 0.2 UJ 

NC - USEPA Region 9 does not have a tqi water PRO fi>r lead. 
~ The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residential De&ult RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rqected; UJ - not detected, estunated;reparting limit 

The results summarized are fiom groundwater sampling events performed 1^ AGO following the RCRA Facility Work Elan. 
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TABLE 4-10 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-7 
Refined Mdals Coiporation 

Bisedi Giove, Indiana 

1 IDEM Restdentlai Defanlt USEPA Region 9 Tap Sampling Events I 
1 Parameter RISC Criteria (m/L) Water PRCs 

Antimony 6 15 — Antimony 
Total 6 15 mmo'Ormi 

Arsenic Dissolved SO 0.045 — 30 J 25 
Total 50 0.045 25 26 

Barium Dissolved 2,000 2,600 — 23 15 
Total 2,000 2,600 21 25 17 

Cadmium Dissolved 5 18 — 0.2 U 0.2 U 
Total 5 18 0.2 U 0.2 U 0.2 U 
Dissolved 100 110 » 13 J 7.4 
Total 100 110 iu 2,8 1.9 

Lead Dissolved 15 NC — 2.5 1 
Total 15 NC 

Mercury Total 2 11 ; 0.2U 0.2 U 0.2 U 
Selenium 50 180 — 6.5 J 2U 

Total 50 180 3,7 J 5.7 2UJ 
Silver Total 182.5 180 0.2 UJ 0.2 U 0.2U 

NC - USEPA Region 9 does not:have a tiq> water PRO for lead. 
- The sample was not analyzed for dissolved metals 
Shading indicates die exceedance of die IDEM Residential De&ult RISC criteria. 
tjualifiers: U - not detected; J - estimated; R - rqected; UJ - not detected, estimated reporting limit 

The resulb summarized are fiom groundwater sampling events performed 1^ AGC following die RCRA Facility Work Plan. 
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TABLE 4-11 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-8 
Refined Metals Coiporation 

Bee(^ Grove, Indiana 

Parameter 
IDEM Residential Defanlt 

RISC Criteria (ueOi) 
USEPA Region 9 Sampling Events | 

Parameter 
IDEM Residential Defanlt 

RISC Criteria (ueOi) Tap Water PRCs 
Antimony Dissolved' 6 15 — Antimony 

Total 6 15 :MOtL.:^:v. 
Arsenic Dissolved 50 0.045 14 J 17 Arsenic 

Total 50 0.045 5,1 13 19 
Barium Dissolved 2.000 2,600 — 135 79 Barium 

Total 2.000 2.600 133 123 89 
Cadmium Dissolved 5 18 — i 0.3 0.2 U Cadmium 

Total 5 18 0.8 0.4 0.2 U 
Chromium 100 110 — 3.8 J 2.9 Chromium 

Total 100 no lU lU 1.1 U 
Lead Dissolved 15 NC — 11 Lead 

Total 15 NC '•••./.A-.-.- F-55.jr-:V. 
Mercury Total 2 11 0.2 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 2UJ 2U Selenium 

Total 50 180 2U 2U 2UJ 
Silver Total 182.5 180 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Itegion 9 does not have a tap water PRG for lead. 
- The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of die IDEM Residential De&ult RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rqected; UJ - not detected, estimated'reporting limit 

The results summarized are firom groundwater sampling events performed by AGO following the RCRA Facility Work Plan. 
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TABLE 4-12 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-9 
Rcifilned Metals Corporation 

Beech Giovei Indiana 

1 IDEM Kesldentlal Default USEPA Region 91 SampUne Events 1 
1 Parameter RISC Criteria (ne^) Tap Water PRCs 

Antimony Dissolved 6 15 — 1 u ^ 
Total ' 6 15 lU 

Arsenic 50 0.045 — 3.7 J 2.7 1 u 
1 iTotal SO 0.045 7.7 4: 4.2 2.1 

Barium 2,000 2,600 — 68 41 36 
Total 2.000 2.600 137 68 43 39 

Cadmium Dissolved 5 18 — 0.2 U 0.2 U 0.2 U 
Total 5 i'8 0.2 U 02U 0.2 U 0.2 U 

Chrotnium Dissolved 100 110 — 3.8 J 1.9 lU 
Total 100 110 ru 2.2 lU lU 

Lead Dissolved 15 NC lU lU lU 
Total 15 NC 1.6 lU 1 2.2 

Mercury 2 11 — 0.2 U 
Total 2 11 0.2 U 0.2U 0.2 U 0.2 U 

Selenium Dissolved 50 180 — 2UJ 2U 2U 
Total 50 180 2U 2U 2UJ 2U 

Silver Dissolved 182.5 180 — — — 0.2 UJ 
Total 182.5 180 0.2UJ 0.2 U 0.2 U 0.2 UJ 

NC - USEPA Region 9 does not have a tq> water PRO for lead. 
— The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residentiai DefouhRISC critnia. 
Qualifiers: U - not detected; J - estimated; R - rqiected; UJ - not detected, estimated repotting limit 

The results summarized; are fiom groundwater sampling events perfonned AGO following tiie RCRA^Facility Work Plan. 
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TABLE 4-13 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-10 
Refined Metals Coiporation 

Beedi GrovCi Indiana 

Parameter 
IDEMResidentiali Default 

RISC Criteria (MO.) 
USEPA Region 9 
Tap Water PRCs 

SampUhg Event 
Parameter 

IDEMResidentiali Default 
RISC Criteria (MO.) 

USEPA Region 9 
Tap Water PRCs 10/28^003 

Antimony Dissolved 6 IS Antimony 
Total 6 IS 

Arsenic Dissolved SO 0.04S 7.S Arsenic 
Total SO 0.04S 24 

Barium Dissolved 2,000 2.6Q0 16 Barium 
Total 2,000 2.600 71 

Oadmium Dissolved S 18 0.2 U Oadmium 
Total S 18 OJIU 

Chromium Dissolved 100 110 S.2 Chromium 
Total 100 110 1.6U 

Lead Dissolved IS NC lU Lead 
Total IS NC lU 

Mercury Total 2 11 0.2U 
Selenium Dissolved SO 180 23 Selenium 

Total SO 180 2U 
Silver Total 182.S 180 0.2 U 

NC - USEPA Region 9 does not have a tap water PRO forlead. 
- The sample was not analyzed for dissolved metals 
Shading indicates die exceedance of tte IDEM Residential De&ult RISC criteria. 
Qualifiers; U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarized are fiom groiindmter sampling.events perfinmed 1^ AQC following the RCRA Facility Woik Plan. 
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TABLE 4-14 
SUMMARY OF GROUNDWAim RESULTS 

WeUMW-11 
Refiiied MetalsOnpcniation 

Beech Grove, indana 

Parameter 
IDEM Residential Default 

RISCCiiteilaCMsfL) 
USEPA Region 9 Tap 
Water PRCs (wsfL) 

Sampling Event 
Parameter 

IDEM Residential Default 
RISCCiiteilaCMsfL) 

USEPA Region 9 Tap 
Water PRCs (wsfL) 10/27/2003 

Antimony Dissolved 6 15 Antimony 
Total 6 15 

Arsenic Dissolved SO 0.045 7.1 Arsenic 
Total 50 0.045 7.1 

Barium 2,000 2,600 16? Barium 
Total 2.000 2,600 167 

Cadmium Dissolved 5 18 0.2 U Cadmium 
Total 5 18 0.2 U 

Chromium Dissolved 100 110 lU Chromium 
Total 100 110 1.1 

Lead Dissolved 15 NC lU Lead 
Total 15 NC lU 

Mercury Total 2 11 0.2 U 
Selenium Dissolved 50 180 2U Selenium 

Total 50 180 :2UJ 
Silver Total 182.5 180 0.2 U 

NC - USEPA Region 9 does not have a tq[i water PRG fin lead. 
- The sanq>le ̂  not analy^ for dissolved metals . 
Shading indicates the exceedance of the IDEM Residential Definilt RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ. - not detected, estimated reportmg limit: 

The results summariized are fiom groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 
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TABLE 4-15 
SUMMARY OF GROUNDWATER RESULTS 

WeUMW-12 
Refined Metds Corporation 

Beech Grove, Indiana 

Faiiimeter 
IDEM ResldentialDefaiilt 

RISC Criteria (W!/L) 
USEPA R^on 9 Tap 
Water PRCs Oie/L) 

Sampling Event 
Faiiimeter 

IDEM ResldentialDefaiilt 
RISC Criteria (W!/L) 

USEPA R^on 9 Tap 
Water PRCs Oie/L) 404/2005 

Antimony Dissolved 6 15 lU Antimony 
Total 6 15 lU 

Arsenic Dissolved 50 0.045 lU Arsenic 
Total 50 0.045 lU 

Barium Dissolved: 2.000 2,600 86 Barium 
Total 2.000 2,600 86 

Cadmium Dissolved 5 18 0.2 U Cadmium 
Total 5 18 0.2 U 

nirrtfiMitni Dissolved 100 110 lU nirrtfiMitni 
Total 100 110 lU 

Lead Dissolved 15 NC lU Lead 
Total 15 NC lU 

Mercury Dissolved 2 11 0.2 U Mercury 
Total 2 11 0.2 U 

Selenium ; Dissolved 50 180 2U Selenium ; 
Total 50 180 2U 

Silver Dissolved 182.5 180 0.2 UJ Silver 
Total 182.5 180 0.2 UJ 

NO - USEPA Region 9 does not have a tap water PRG fin: lead. 
- Die sample w^ not analyzed for dissolved metab 
Shading indicates the exceedance of the IDEM Residential Definilt RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rgected; UJ - not detected, estimated rqwrting limit 

The results summarized are finm groundivater sampling events performed by AGC foliowing tiie RCRA Facility Work Plan. 
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TABLE 4-16 
SEPTEMBER 1999 GROUNDWATER VOLATILE RESULTS 

RMC Beech Grove. 

LOCATION MW-1 MW-2S MW-3 MW-4 MW-5 MW-6S 
LAB ID 232806 232802 232878 232879 232880 233021 
DATE COLLECTED 9/21/1999 9/21/1999 9/22/1999 9/22/1999 9/22/1999 9/23/1999 i 
MATRIX Groundwater Groundwater Groundwater Groundwater Groundwater 
REMARKS 
PARAMETER UNITS RESULT 9 DL RESULT Q DL RESULT 9 DL RESULT 9 DL RESULT Q DL RESULT 9 DL 
1,1,1-Trichloroethane pg/L U 1 U 1 U 1 U 1 U 1 U 1 
Benzene u 1 u 1 u; 1 u I u 1 u 1 
Ethylbenzene Pg/L u 1 u 1 u 1 u I u 1 u : 1 
Tetrachloroefliene Pg/L u 1 u 1 u 1 u 1 u 1 u ' I 
Toluene HB'L u 1 u 1 u I u 1 u 1 u 1 
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Refined Metals Corporation 
Beech Grove, hidiana 

Groundwater Monitoring Plan 
Revised: January 26,2006 

FIGURES 
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Refined Metals Corporation 
Beech Grove, Indiana 

GroundAvater Monitoring Plan 
Revised: January 26,2006 

APPENDIX A 

Boring Logs 
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OiO'Ui'f-*"y j<».* ••J /-iV*. 

• uCLL 
U>''b <• ir-tt tj 

••*1 */> aif ^ 

. ;..^VJCL. 
v.o -;,o* 1^; if.^-i-.+u 

.5»«'fc ' *i»o/* * f t»eje 

. .......: .. .:• i 

On 
%lf L'ft* ffry m* tt}»J 

»•••;*'• jk hriM* •( ^1.'* 
f 

ii.d''iT,r LiA7, i'jit+iM—>. w. i»i-c ir/f 
••'J. *• ••'•»•.* mf 0-i . 
'» t bilctwn/tX trpu^ J • 

^»"'V 
P.VC 

1»] a. 4>r».k« »•• ae*rtL 

( Laote.) '. 

FM/ia;gMJg*frrjn; wju>^ tjif •iiT 
(luur 

Aa'Urfa.l kii/>Tj"fQ 
^•«'Y wj'^U ///>• -».atV* 

t 5*1 ' X' f'fcTi |a V»» * X'lVta aA 
4'ay a^J aafbia* fa t »'*'«v*«g f 'a /fc' " 

X»«.Voa. 
tfc,l/'-77,a' f/a* 544»A*'/**-Wwa i..4^»a^C f 

t7.il JtfWIp/*""' w;4ik a. aPk'^T 
0>a> ^'ra^l .}rf ^<< *r7iedWC-

mil 
Ji«'» Vtifl' 7* Jarlr >>>-.• »«J Ja>z>'4/ay 

a *'•«* a^ »»Waa|wl»» '^a iUt/aarXa'i gaav^l. 

PA® 1 OF^ 

PROJECT NA^fi /I Mi.- A..,.L ,;. 

LflCATION: _r,J..a 

WATER D^-n^A/-tJl,hr ff.| /. 7> ' 
COMPLETION DEPTH: EO. P 

• ife/fra //g.fl 

SAMPUNG METHOD.://W/>a:^^..^... 

DEVELOPMENT METHOD:/ 

yx 

/ 
/ 

/ 
/ 
/ 
/ 
/, 
A 
/ 
/ 
/ 
/ 
/ 
/ 

f/y 

% ^ \ 

— 'oZ. 

f ^ ^ 3 

I"; 
I: 
\= 

— 

imkL. 

% 
•1 

DATE/RME: 

DAtE STARTED; jZ/t/y^ 

DATE COMPL£TED:j/,//a^ 

TIELD: / 
-

REMARKS 

J 
-1 

•{ 
< 

A r//a/F f 
•'4 sA' f »/*«"' 

ft^lif-Vy^L fa aavA; 

Va- MI'VL I9"0.ytfttj • 

X«7" 

ip ilyo '» :p//t/tf. <>»•>•/ ' •» 
p/ra/71. • 

^/a 
TliU^f i.-U-'ttcfh' 
fy'i.lii 

J:\FOHMSVBOR-U>C 
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BORING LOG 

/fliiftid 

DESCRIPTION 

±ll*± 
V*»V9"''»' fi'M' »-'^r e*iAy,4itk j>»y 

V K fffctjir »/ 4 Ww*< »il> (mtih'm 

/5t»0"«Xf*o* «h Vfbf^ 

/•- J -«,ri * (^:\.^ J^ic) 

i£til 

t'»7 "--J r *<!«(« •#• f/»«. «»<V »•<'J '• y«.l • 
""T't -*0 j««<MO ftM') 

6PiP'M,0'' ?/•««<. *""'7 JXtr.»»i*iHj* fc. f/•»./«. 
• A -.^•».i «• c t»i«. 'to 

j&Zfl 
fO,t' £ a*^}*, SA*J <{, W»*'f.•-J f/"/ 

I*. i/«'T/•*•!«- ».*"i U-Ml 

{wrf7 {rBttO: 

i 
i 

S: 

•/O 

i 
r-

g-

-3f -

I 
\ 
.\ 

Z.io Z 

Z.^^~ 

I 
70 -

|C9 
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BORING LOG 

/H jh/ ' 

DESCRIPTION 

• . 

jtiri 

±7r ^ 

jrr'T'-

-^ry (pT^fW ^ vi'7 jiA5«) 

... 
•-J# 

p. i '7 •(M^/wa. 

(fU-) 
STLl^i*j-h arrr 
-dry 

H/O Z 

— fo Z 

ZVZ 

Z/«0Z 

Z/«fZ 
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BORING LOG 
PACE 1 OF'/ 

PROJECT NUMBER; Jj' y?/ • p 7 

BORING / (fc 'NUMBEg vn yj - ̂  ̂  

PROJECT NAME: , 

/^f.rrr(, Ci 

PIAMfitR; yt^ in^/Z /fgJ. 

UiU SxuL. 
WATER 

GEOLOaST^. COMPLBnON DEPTH: / jp ' 

ORtOiNG METHOO;//5tf SAMPUNG METHOD: 

PRILUNG SUBCONTRAGTQR: DEVEUyMENT METHOD: 

DESCRIPTION 

0,0"I'O* or««>i*''cj-JfVftg' 

l.d'JZ'ff' '13 &«••«*.•» »»oWl«.J i«/i"*U frrik 
/qVh 

i.«0 •4»0' flLf, bip«w* *4^ 

fifl. 
{.0<-/"'", «L;A1 Lltl¥ k,„ ,.J 

T«-»* * a/»«•.!' 

?,S'l0,zr UIH 5AA/<iv-.'4^ :.rt. tt 
of -» 'fv-4«.4 o/«iv«\ 
.-jcioixi (liiod 

(0,xr'-/J.o- Cl^lT, tr.w,- U//+U 

fJOAJ 

—/tf — 

lid''H.7F' SXL'K f.r»^y - if/ 
Ihif -Hto' SAjtdjgr^j tq«/it w/Wy/T 

.^±2ssuuisstrsiiL_, fi:£«Z/ • 
/V»F«W"/ CM w+ii *• 

f» • /-iMFi,) .•>Kq/« f ik..J «t «/b«. 
J»**t "... 

n/r-

f >*.'i<tip^.. , f..^..-.q ^.,t.,.1, 

. ..4. • f' fiff 
r'u'itJfetkwJ'.^aUt 

2«/ J '-t F.0' /,•»« .f« cow rie < AM O'r^ gflf-*- -2>- ~ 

; . >• f» •»>, r»v>W jr»»i. 
'^P*t pf 

fzftjd; 
i tre.wrf" fivto «F Ff'«« . 
• • • ' 1 T-B Jf - M.) roio/j / CU.9')/ 
XtF-JI.q' i-.*W 

-•'y lv«/y J«.4ic) . -
;_ fil.»0 

Tl-F'-Tf'S' f''T»y : W^•*^ *oi«-fcL 

Z.^ _z 

•». 

.« 
•Ij 
V 

s 
% 

SL 

•V 

-4 

DATE/nME:^/, , 

DATE 5TARTBP; g%,j 
11 

DATE CqMPL£TEP;pA^/«B 

REMARKS-

&*• tilths ute, i%' 
»j4li'+- 5/e«» 
4-0 

vUf-y^/W' •«•//«/l-i 
U«7J't lo"" »'J 

fxJ' i " '*1^ 
St.¥ 9" J^rf'tr. Cff'i 

A.-'8Z- o^ //'fM , 

AT*:-? 9"it's'Te'S^'" ' 

j;\FDRUS\30R-t0G 
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BORING LOG 

IS 
DES&RIPTION 

^/*k,/e./- Jfy (vt/y 

iMVoi 
^S.o'-y'r.o' $j: L jfrry f*OtC £if>>y r"i 

fo luinvfiii fr'^vA\ f* I' 
'-^i__ in • Iff frj~nr;:..r •?> . ̂ ----. 

i7MHl.P' SXCT, ff-y v<i"+l» •o»*€. jf.fcw'ii*) ho-. 
r»w«/i4 frincf] ' •»'/ .-
Jcnic.) 

Vi-fltfrp' SrLt, f fry (V€.r/;«.« w) 
Yvr/*!) 

• r^xo'j 
•>rpty»j»'fAMV/af-i ».-J b(i,(.ic 

fo MOrvw +• 

IVbk to>*4-U 'uvh-. 
twV'T , • f¥/.o') 

Vflf.ft'- jfZ.i' iJLTj, 'fl»"f ^ fc'bfcW • J/y'fucrjr j»nja} 

/ib • /y-. 
f/»s. »AJ ^rbtfcl "^'7 ^M^rwN. fo 

rt.x 

• uwf 
• ti^ M 

A Xf«' CLAf^ (.i'yVf Wowt* Wi'f-li >«•*•(, Ft't^ 
• i--i » f'kkC of •»"••*»+ 

( Uooo. f» ,i>.*j;wM ^vAoO 

^TfoO • _ _ 1.^ ^ 

ri,o^^fl,r Jztr/jfb- w.'fK f/fc.-

't.oiilo' f t'ffhf f/attffl wiXia f<Vlft »/ 
•i/lf -*^'7 itnJa.) 

tHfO-tti.O' S£.il^ fo'fA b 

'•t^r ^J'7 Jt^uL^ 

•{'PHJ.»^ CI At fiVe. 

uy70,p' Ct^sc. iA*/a, yr»y *«; kUtlr'.Jiiu V>c 
«I«J > fi-.ia *f i;if7Lnl<J f7C'P') 

-5^ -

-r^;-

-P'-

Z-Aif-

Li/r-

-;<? i 

PACE 7, ^ v 

REMARKS 

irfHtVf 6 '"jfsta • 
tm^''*. fb«lK*Ab»vi 
/.--/ PVo»«n 5 2,0'As 
jrJjr.o* ar*'fjfs/7j. 

e«,rA>Ul»/i!*/* 'Cfo* « 

rr.o' A» //Ab 
AA9f,ift.t' 
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BORING LOG ' 

.1 

DESCRiPlnON 

70.p''^ 7}-»' 5XA7; '* 
^<owe.( r ^/-y 

' />f.»'j 
79.» ^ jtf.e' Sxi-r «!**«« f #/»<i«L^ ufrf ' - • . 

i.A»t«t i,*J\ • 
>»••./. /.'jit ^«*<«)- / -• « 

— ... i9J.n 
ff-o - f«.«• sxn; f^yu f'l-U . ,vi. 

'"t'•-rjiO^»»<4f-^'-Tr 

(fo-*? 

,^Jll!!l 
jr/AvCL4Yj ^r*7 ^ ,f 

4o -Jry 
V4,yy4i,»») 

. . .•,.. fy#."-; 
tfia'-iax.r CL*% 

>*i#/4<y w/f* » V(k><c jf" *»"/•'»»j y'"*' 
• im y^y Art#} 

Itts^'. tr^r a^,4« sx'ur, I ,y fc> .->1» 
^ '•»'»w) - rf»7 fojiy. jtr/0 ' 

__go — 

-fr-

-ffi -

s: 
5? 
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BORING LOG 
' 

DESCRlPlidN 

XllMfL 
y/V.ri|l7.d' SX:Lt,,f^,'-iry 

. (}^1 '(jAsi) f >-fC« kr»««L -ufr llr.O') 

»*r'y 

£usjd-
mrttj 

-//O -

=-//r-

IS 
E 

IS 

FACig y OFV 

REMARKS 

li*«' /itf..; 

•" fholfi, . 

Af i^e'>lr ^V/< 
i»» f* "Sm^i'trn «.; 
»-*J J'l Rf*; «.F J'344 
d" rMt f 
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-• BORING LOG 

PROJECT NUMBER: 'jg'HTt^ 

BORING /iWEU. MUJ-A id 

OIAM^: y' 

GEOLOCiST^ 

ORimNG METHOD: //sA 

DRILUNG SUBCONTRACTOR: 

DESORIPDON 

o i^/p. tf • jT* e- /« J« <'jf • 

fC^Cr/Yo' f*- • 
. 11*1 —r - —yw »— 

V7.IJ 

rt»pVi,6' ifl4rfCLAy,^pT\i'0\i> 
uliC J«.«* 

-w_ . ... ..Clfc-J-; 
/<•« ] ̂•^•''»*•''' /'*7 «»/•+• »• • tfl 

^ t**isO 

ri9J') 

'fl,!.W-G* # Wi6 i^f 

j+ !*lr •»», I >,^,4J . f iM.M.) 

CIV.V) 
2 V.O'-Z4.< • Jf/+y f tA y t*r.«.- —i y--ry J 

Wi-ii . v.^tc ». 

24«'-2#.0 ,. 

/»# u/ffc* lr»M /».«J . 

»|.f'-?T.« Prt.t H *y5« /2».<'? / 
'«.»-3tf'>'>/'r>r M*y j/»7 wi>fc At'Kt* fP /^ 

_ FfnM...^-fry fWiK-/«'•»?• 
«tAy>fr»/ Mii+V w-li-tM/"-'"' 

tn,,i»i tr..#*! 'inT•>.JJ.Hto^ 

PAGE 1 Off 

PROJECT NAME: 

LOCATION: 6r,>,«. J. 

WATER DEPTH: 

COMPLETION. DEPTH; 

SAMPUNG MEtHOQ:yoWMVY,j»..J^^>v 

DEVELOPMENT METHOD: 

I 
I 

•z.f-

Jo Z 

Jf -

ZloZ 

pr^. 

Z'JO -

J:\PCIRMS\BOR--LOC 

AT^^VT MiC 

Pfm—K arM Uy " 6 I 

id 

iS ip.O'-tja 
0*> j/'vA* »r*r Jr.-!t 
A«/e •»••/'' 'v rvtf.r 
AMJ I«* /" c**'-'j A» 
/^tf: 

DATE/TIME f/W-M 
_Jtig2_ 

DATE STARTED; 

DATE COMPLETED: aZ/ife. 

YIELD: ̂  2. 

•REMARKS 

^ur/»(4 c^i'V 
a'"-" 

hf IT.#' 
ior.r»n einhi. 



Boma LOG 
.r^a^-bO RAGE t OF 7 

OESCRIPHCN 

(tt-p-y 
•y?-,?' /C £^% yrmfv-fH- »f-n *•• 

,'^rTrfv'ifti: (iMj 
•/7,e''rfiiO' Ph* iAAfit yjp iarfei 

9'*1 -"^V C*»'7 IMM) ^**'7 -w (fO.»'t 

so-y-riTt' ciA *• '>»> • 

•., ift.y) 
ff.p '-to-o • RA> MV A, t,,w. wa .7* ><M« 

* ft»itrshRr«». 54A>^. >/«wa 
K rrt. . fr»W«A #<»// aaJ ««••>»/.«.•.>• • . _ 

•fAr^) , . .T " w/^ < 6ap"'iz,:R' Rrtn.i»*-4)f w/^V 
1'rmiA 0r fa X«4/»w>^irjrfi.>«,l 
.J,. zaisy 

nx, or 
;d^f (IML 
-7I.« wiV<%a «F 

rl'it ^t0,*tl t,,J f.iat , 

f 
N 
N 

'£• 

->r-= 

-vr-

I,iT!>;Z 

-/r-

itf-

t-^r-

-10 ^ 

REMARKS 
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BORING LOG 

DESCRIPTION 

. /•yz.o') 
Fvr^SAWC,,lffU 

ilL«l 
' Xit-fl J»r*ry^y w,-/* «<»• f,•>•*./ 

• 

/ 

i 
j»f j>-

ftwiO 

.rzfcTl 
P{**. Acf-rtA 

--./j+- f t.««) 

/fy.gO 

c. +.''»4e, « f- ti'/f *iJ /• 

ct.Ay,)'^y jy^ S»^ 
• »p »,-/f .jr/ ^v%ty 

K 

\ 
\ 
N 

-TT-

I 
-

r>>'-E 

^/CO — 

-/(jr-

t 
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REMARKS 
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DESCRIPTION 

TiSm 
IOt.e''nf,0' lflhjCLAy^)»rkjff»j 

h-i+i. OS 

-A'7 fa v«/y 

Z' 
.<0 

\Q 
CO. 

-w/--

—/IP — 

^/zsr-

— 

P AGE y 0F< 

REMARKS 

>®»r ieii / <'« 

deU •io*> f€rf 
•t-i ifi Ht/y 12/ 
0n rh/in i^fii b 
H tv»V k. 

m * ii' 

^sfr%. f,si. 

Ptfb A»».V. 

fitttpS'/y. 

i 

'''(ncLall 

Slm*yjb^ 
/fC /<, f«kA 

f 
w r+fc * 5" 
SkoJL . 

s: 



LOG OF TEST 
. tEST BORING 

DATE: 9/9/Q3 
PROJECT: RMC Beecsh Grove 
BORING LOCATION: Beech Grove^ Indiana 
DRILLING METHOD: ^1/4" HoUow Stem Auger 

ING COMPANY: . Boart Longyear 
ENCOUNtERED AT; 

/-10 

PROJECT NO.: 2003.1046 
SURFACE ELEVATION: 
CHECKED BY: PGS 
DRILLER: Dan 
INSPECTOR: S WiswaU 

ELEVATION/ 

DEPTH 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

BLOWS PER 6 INCHES 
Soil Oncilptich SPT 

(N) 
Mobture (*)• Wm 

tMb 

rP 

-15 

11 
ie 

-ao 

rraS 

—50 

•^35 

io/« 
30/0 
35/0 
10/0 
M/M 
33/0 
31/0 
30/0 

0-5' lopsDll, some root mat. 0 
0 

5-7' Stiff tan-brawn to gray sil^ clay (CL) with ffi^uent 
subangular to rounded fine gravel, dry to moist 

ao 
-6 

• 24 

'llM^MediuihStiff^ 
moist 

70 

12.15' Fine to coarse giavei with some day, sftt, poorly . i2-0 
sorted subangular to rounded, aaturated. 

15-17 Very stijfi l>rawn 8% dtay, moist 15# 
17-19' Hard gray s% clay with frequent fine gravel, 
subangular to rounded. 

17.0 
•17 

'j9-21'*Viiystiff'lohart 
moist 

19.0 
-19 

89 

5i 

57 

END OF BORING 36.0 
•36 

ADVANCED GEOSERVICES CORP. 
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LOG OF TEST BORING 
TEST BORING MW-11 

DATE: 9/9/03 
PROJECT: RMC Beech Giove PROJECT NO.; 2003-1046 
BORING LOCATION: Beech Grove, Indiana SURFACE ELEVATION: 
DRILLING METHOD: 6-1/4" HoUow Stem Auger . CHECKED BY: PGS 
DRILLING COMPANY: BoartLongyear 
WATER ENCOUNTERED AT: 

DRILLER: Dan 
5PI INSPECTOR: S.Wiswall 

ELEVAtldN/ 

DEPTH 

. SOIL SYMBOLS 
SAMPLER SYMBOLS 

BLOWS PER 6 INCHES 
Soil Descripfion SPT 

(N) 
MoWum 

(*) 
ODIV 
TMH 

-0 

-S 
44^444 

11 

0-5'Topsojt, leaves. 

10 

IS 

rao 

•/s u/s 
42/6 sc/s 

10/S 

U/6 

10/6 
at/i 
10/6 
17/6 
ia/6 
17/6 
34/6 
as/6 

116/6 19/6 
20/6 
23/6 

-as 

-30 

-36 

fine gravel, diy. 

10-12' Very stifr tan-brawn silly caiy with occasional fine 
grevd. subangular to rounded, mobt 

15-iT Stiff brown snty play, moist 
16-16.5' Medium dense, fine to Qcmrse sand, poorly 
sorted, subarigular to rounded upwardly fining, 
saturated. 

'sT 
-5 

78 

10.0 
•10 

63. 

.-15 
•16 
16.0 
-16 
17/) 
*17 

27 

IM 
*19 

.19r20' Very sfiff to hard gray te brown s% clay, medium 
dense, fine silty sand,rQunded upwardly, fining, 
saturated. 21 o 
21-23'Very stiff brown silty day with occasional fine .. 4i 

.•• •" 'HA ' 
>22^-22.8' Medium dense-gray fine to medium 8aind,\^..:Z». 
ported, sgur^^^^^ 
22.5-23'Very stifr gray day. 

43 

END OF BORING 30 
•30 

ADVANCED GEOSERVICES CORP. 



LOG OF MONITORING WELL 
MONITORING WELL NO. MW-12 

PROJECT: Beech Grove. Indiana 

LOCATION: Beech Grove, Indiana 

DRILLER: Dan/Nathan 

WATER DEPTH: 6.5' 

DRILLING METHOD; HSA 

LOGGED BY; Aaron Ullshnev 

PROJECT NO.: 2003-1046 

ELEVATION (tOlC): 845.15 

DATE COMPLETED: 3/29/05 

COMPLETION DEPTH: 27 feet 

o 

•la 

•2$-m 

aa 

0-2' 

2-4' 

4-6' 

6-8' 

8-10' 

10-12' 

12-14' 

14-16' 

16-18' 

18-20' 

20-22' 

22-24' 

24-26' 

"26-2^' 

DESCRIPTION 

0-2' Clay, dark gray with orange tint 
widi some organics, traces of iron, 

V sticliy, compacted, moist, toughness 
'iwashigh. 
. 2^'Sme as above 

4-6' Clay, light gray-dark grey with 
well graded gravel, subrounded-

\ rounded,.max size >2mm, dry-
'.moist 
. 6-8VSame as above 
. 8-10' Silty cley, dark gray with 
Vamaller gravel >2mm, subroimded' 

: Ci^, ii^ gray with gravels >2mm, 
::well graded, subrounded-rounded, 
i'becom^y^. 
: 10-12' Silty Clay, ligkt gray-dark 
:gray with Well graded gravels, 
Esubangiilar-subrounded, max size^l 
:;inch, moist-wet with sand near 11.5 
:^J^.Odj^ ; 
;:12-14' 
; 14-16' Clay, light gray mth 
•well graded gravels and sands, max 
:^ize >1 inch, subrounded-round, 
-^u^eu hig^ moi^-;^, _, 
•;:16-18' Same as abpve 
;:l 8-19.5' Same as above 

;%ecpmi^ 
^.22-23' Silty Clay, light gray with 
i^ome sand and gravels, well graded, 
iWbrouiided-round 
•24-26' Silty Sand, light gray, poorly 
'^graded, saturated 
^3-24.8' Sand, fine grained, light 

3 
7 
5 
7 
5 
7 
9 
12 
4 
5 
8 
10 
6 
7 
6 
8 
5 
5 
5 
8 
4 
4 
6 
6 
7 
12 
14 
20 
9 
13 
14 
19 
9 
7 
8 
15 
-j-

COVER TYPE: 
Abovegrouod Well Protector 

GROUT: 

Type: Cement/Bentonite 
Interval: 0-ff 

FILTER PACK: 
Interval: 10-27' 

Case Type: PVC 

SCREEN: 
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LOG OF MONITORING WELL 
MONITORING WELL NO. MW-12 

/PROJECT: Beech Grove. Indiana 

LOCATION: Beech Grove. Indiana 

DRILLER: Dan/Nathan 

WATER DEPTH: 6.5' 

DRILLING METHOD: HSA 

LOGGED BY: Aaron Ullshney 

PROJECT NO/. 2003-1046 

ELEVATION (TOIC): 845.15 

DATE COMPLETED: 3/29/0.5 

COMPLETION DEPTH: 27 feet 
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Case Type: PVC 

SCREEN: 
Interval: 12 to 27 
Slot Size: 0.010" 

BENTONITE SEAL: 

Interval: 8'-10' . . 
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1.0 PROJECT DESCRIPTION 

1.1 INTRODUCTION 

On behalf of Refined Metals Coipbration (RMC) Advanced GeoServices Corp. (AGC) has prepared 

this Quality Assurance Project Plan (QAPP) for the proposed groundwater monitoring activities at 

the RMC Facility in Beech GrOve, Indiana (Site). This QAPP breaks out those portions of the EPA-

approved QAPP appended to die RFI Work Plan dated March 3, 1999 that address grpiindwater 

monitoring. Except for the addition of analytical parameters and sampling events, no substantive 

changes have been made to the QAPP elements applicable to groundwater sampling. This QAPP 

contains a statement of the Data Quality Objectives (DQO), Sampling and Analysis Procedures, 

Quality Assuraiice/QuaUty Control Procedures, and Data Quality Analysis (DQA). A Health and 

Safety Plan (HASP) is provided as Appendix B. 

L2 QAPP PREPARATION GUIDELINES 

This Q/J^P has been prq)ared in accordance with the Region S QAPP policy as presented in U.S. 

EPA RCRA QAPP instructions, dated April 1998 and the Indiana Department of Environmentai 

Management Risk Integrated System of Closure (RISC) dated February 2001. 

1.3 OVERALL PROJECT OBJECTIVES AND DECISION STATEMENTS 

Overall objectives of the data collection will be as follows : 

Define fire presence, magnitude, extent, and mobility of hazardous waste and 
hazardous waste constituents in groundwater beneaA the former site area and 
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waste or solid waste management imits at the Site. 

The groimdwater sampling program outlined in the Groundwater Sampling Plan (GWSP) and the 

principles and procedures set forth in diis QAPP are designed to ensure that data are of sUfBeient 

quality to perfonn comparisons with target decision levels and evaluate impact from the Interim 

Status Sur&ce impoundment at the facili^. The Decision Statement for this iuvestigation is as 

foUows: identify the nature and extent of RCRA metals in groundwater attributable to the Surface 

1.4 SITE/FACILrrY DESCRIPTION 

1.4.1 Location 

The Re&ied Metals Corporation Site is located at 3700 Arlington Avenue, Beech Grove^ Marion 

County, Indiana, in a zone of mixed land uses. 

1.4.2 Facflitv/Site Size and Borders 

The Site encompasses approximately 24 acres, and is bordered by a railroad spur on the north, a 

Firestone facili^ that manufactures roofing materials on the east (across Arlington Avenue), and a 

mix of vacant and industrial properties to the south. A Citizens Gas Storage facility and pipeline are 

located northwest of the Site, and a railroad yard and repair facility and Conrail and Amtrak are 

located beyond Citizens Gas toward the northwest. 
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1.4.3 Natural and Manmade Features 

Section 3.0 of the RFI Work Plan discusses natural features on and surrounding the Site, and Section 

2.0 of the RFI Work Plan describes the maruhade features of the facility. 

1.4.4 Topoeraphv 

See Section3.2 andFigure 3-1 ofthe RFI Work Plan for inforrnationconcernirig the Site topography 

and drainage. 

1.4.5 Local Geology and Hydrogeology 

See Sections 3.4 and 3.5 of the RFI Work Plan for information concerning the regional and local 

geology and hydrogeology of the Site, 

1.4.6 Siirmimdinp Land Use 

See Section 3,3 of the RFI Work Plan for a discussion on surrounding land use, 

1.4.7 Ecological rnTTiTfuiiiities and Habitats 

See Section 3.6 of the RFI Work Plan for a discussion of the ecological setting as determined 

through a site visit. 

r:\(naACCWRQjBCTSiniiM003.1(Ma^^ MaMprill IB l4MSQAKaNI.«p4 1-3 



Refined Metals 
Groundwater Monitoring QAPP 

Revisions: January2006 
Section 1.0 

1.5 SITE/FACILITY HiSTQRY 

1.5.1 General History 

Refined Metals Corporation engaged in recycling lead batteries and other lead wastes. There 

are currently no manufacturing operations at the &cility. The plant was constructed in 1968 as a 

secondary lead smelter. In 1984, a battery breaker operation was installed, From April 14,1995, 

tbrougb December 31 ̂ 1995, operations were reduced to enriching and castinglead ingots fix>m off-

specification lead products. 

The tecility was constructed to recycle lead batteries and other lead wastes. Automotive batteries 

manufacturers and other lead scrap. Durmg operation, the batteries Were temporarily stored in 

trailers or on pallets in a paved storage yard. The batteries were then fed into the battery crusher. 

tank that drained to the wastewater treatment system. The battery casings and fiieir contents were 

tumbled and crushed. Lead plates and ofiier lead parts Were separated and transported to the 

materials storage building to be later placed m the furnace. The battery casings were shredded and 

separated into plastic and rubber in a flotation tank. The plastic was blown into a trailer for sale to 

be sold to an off-site recycler. Rubber was stored and then fed into the blast furnace. 

Before 1984, materials were stored on-site with minimal spQl or runoff coimx)l. Storm water runoff 

from die storage piles and work areas flowed to the storage pond and evaporated; some runoff 

flowed off site to the north drainage ditch. Once the battery crusher was installed m 1984, a batch 

neutralization system was installed to treat acidic wastewater from the battery crushing and flotation 

systems. The wastewater was neutralized before discharging te Beech Grove Municipal Sanitary 
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Sewer system. Since 1988, all stonnwater has been contained and routed to the Wastewater 

treatment System. 

Reportedly, underground storage tanks (USTs) were never used at die Site. Three above grotmd 

storage hmks (ASTs) - two lQ,000-gallon (ASTs) and one 20,0Q0-gallon AST - were used to store 

diesel fuel for company trucks. Tie tanks were reportedly cleaned out in 1985 and are out of service. 

The three tanks are enclosed by a spill containment wall vsdiich was reportedly constructed before 

1980. A 500-gallon AST and a 750-gallon AST were used for diesel fuel and gasoline, respectively, 

to fuel On-site Vehicles. The 7S0-gallon gasoline tank is enclosed within a Spill containment wall 

and pad. Propane, which is Used to power forklifts, is stored in a 2,000-galloh tank. 

A leak in a valve of one of the out-of-service diesel tanks occurred around 1983, resulting in a spill 

outside of the contamment wall. A portion of the spill flowed along the drainage ditch located north 

of the refining area. The containmated soil was excavated and the tanks were emptied. Although 

documentation of the spill is not available, the soil cleanup was reportedly conducted under state 

supervision-

1.5.2 PastPata Collection Activities 

Low levels of arsenic, barium, chromium and lead have been detected in groundwater samples 

collected fiom the shallow Surface Impoundment wells. Prior data has been used as a screening tool 

to assist RMC in developing the proposed groundwater monitoring parameter list. 
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1-5.3 CunentStatus 

Since 1996, no production has taken place and the facility has been inactive. 

1.6 PROJECT OBJECTIVES AND INTENDED DATA USAGES 

evaluate the nature and extent of releases from the Surface hnpoundrnent, and also to determine 

whether unreasonable risks to human receptors are associated with groundwater impacts. 

The groundwater monitoring activities will consist of: 

5, MW-6SR, MW-9 (Upgradient) and MW-12. 

Data collection activities will specifically address the following concerns; 

• The nature and extent of groundwater contamination; and, 

• The impact of potential groundwater contamination on human health. 

Parameters listed in Table 1-1 are the proposed critical measurement parameter for this project. 

AGC risk assessment staff have reviewed the media sampling programs as proposed in the 

Groundwater Monitoring Plan and fiiis QAPP to ensure that data collection activities will be in 

accordance wifli USEPA guidance for data quality objectives (USEPA 1987a,b). 
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1.6.1 Proieet target Parameters 

Groundwater samples will be analyzed for metals (antimony, arsenic, iron, lead, and sodium), 

chloride, and sulfate. Groundwater samples collected during Phase I of the RFI were analyzed for 

certain VOCs, mcluding tetrachloroethylene (PCE)j 1,1,1-trichloroethane (TCA), benzene, toluene, 

and ethylbenzene. No VOCs were detected; thereforei no further analysis is proposed in subsequent 

groundwater sampling events. Sampling parameters and quantitation limits are listed on fable 1-1. 

1.6.2 FieldPi 

Low-flow sampling indicator parameters such as temperature, pH, redox potential, dissolved oxygen, 

turbidity, and specific conductance Will be monitored in the field during well purging (for monitoring 

wells) and at the time of sample acquisition to assure that the well has been adequately purged and 

that the groundwater is a r^resentative sample fi:om the aquifer. 

1.7 SAMPLING LOCATIONS 

A figure showing the location of existing and proposed Wells is provided in the GWMPw 

1.8 PROjECT SCHEDULE 

Groundwater sampling will be performed for four consecutive quarters. Thereafter groundwater 

sampiing will be performed semi-annually until closure of the permitted RCRA units. Section 7.4 
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2.0 PROJECT ORGANtZATIQN AND RESPQNSIBILnY 

2T PROJECT ORGANIZATION QHART 

The Refined Metals Corporation has Selected Advanced GeoServices Corp., West Chester, 

received from the laboratory. TriMatrix Laboratories, Grand Rapids, Michigan, will conduct the 

chemical arudyses of frie samples. This laboratory possesses all credentials to do this work; 

qualifications and standard operating procedures were provided as Attachments to the RFI Work 

Plan QAPP, 

While all personnel involved in the investigation and in the generation of data are implicitiy a part 

of the overall project and quality assurance program, certain individuals have specific 

responsibilities. The key individuals who are responsible for the overall coordination of efforts to 

project, are identified in the following sections, 

2.2 MANAGEMENT RESPQNSIBILinES 

2.2.1 

Project Manager - Ruth Jean 
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Overseeing implementation of the administrative order; 

Providing technical review and approval of all plans and data submitted as part of 
fins investigation; and 

2.2.2 Refined Metals Corporation 

Project Manager - Matthew Love 

m Responsibilities of RMC Project Manager include: 

Preparing and submitting monthly updates on project progresses and other relevant 
information as required by the Consent Decree. 

Overseeing and coordinating all project activities on behalf of RMC. 

Reviewing and approving contiaCt related issues, including scope of work, and 
approving invoices for payment. 

Reviewing and conunenting on technical reports. 

Representing RMC at meetings with'IDEM. 

Approving changes in the scope and direction of investigations and other technical 
issues. 
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2.2.3 Advanced GeoSeivices Corp. 

Project Manager - Paul G. Stratman, P.E., P.G. 

Responsibilities of the AGC Project Manager include: 

Managing and coordinating site monitoring; 
Reviewing information: 
Initiating any GWMP or QAPP modifications; 
Providing in-house technical support for evaluating and organizing field data; and 
Providing input to the Task Managers on technical direction. 

Task Manager - E, Terry Jensen 

Responsibilities of the AGC Task Manager include : 

• Managing and coordinating the tasks ofthe Investigator and technical stafTpersonnel; 
and, 

• Reviewing information obtained during the groundwater sampling. 

2.3 QUALITY ASSURANCE RESPQNSIBILmES 

2.3.1 Advanced Gepgervices Corp, 

Quality Assurance (QA) Manager - Jennifer Stanhope 
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Responsibilities of the AGC QA Manager include: 

Performing data validation and assessment of the analytical data generated during 
sampling; 

Conununicating analytical deficiencies found during data validation to the Project 
and Task Managers to initiate corrective action; 

Preparing data validation reports and tabulation of analytical data; 

data reported; and^ 

In additipri, AGC Quality Assurance Scientists will be utilized to review Chain-of 
custodies, validate data, construct data sunnnary tables, and perform data entry. The 
QA Scientists will report to the QA Manager. 

2.4 X.ABORATORY RESPONSIBILrnBS 

2.4.1 TriMatrjx Mhotatbrips. Inc, 

Laboratory Operatiotis Manager 

The Laboratory Operations Manager's responsibilities include: 
.\ 

^ Liaison with sampling firm's Project Manager, Quality Assurance Manager, and 
laboratory technical staff; 

• Production and efficiency of all dq)artnents including QA/QC; 

• Recommendations of appropriate corrective action procedures to the QA Manager; 

• Identification and supervision of appropriate and necessary support personnel; and 
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Laboratory Program Manager 

Coordinates laboratory analyses; 
Supervises in-house chain-of-custody; 
Oversees data review and data assessment; 
Oversees preparation of analytical reports; and 
Approves final analytical reports prior to submittal to the Client 

Laboratory Quality Assurance Supervisor (LQAS) 

Responsibilities of the LQAS include: 

Oversees QA/QC documentation; 

Inspecting and verifying laboratory QA/QC records and results; 

Implementing all laboratory QA/QC procedures contained in tiie QAPP; 

Overseeing corrective actions as required; and 

Conducting internal system and performance audits and inspection of analytical 
procedures. 
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Laboratory Sample Custodian 

The Sample Custodian's responsibilities include: 

Providing sample bottles; 

Receiving and humecting die incoming sample bottles; 

Recording the condition of the incoming sample containers; 

Veii^^ chain-of-custody and if s correctness; 

the sample receiving log; and 

Controlling and monitoring access/storage of samples. 

Laboratory Technical Staff 

The staff will report directly to the Laboiatory Program Manager. 

2.S FIELD RESPQNSIBILrnES 

2.5.1 Advanced GeoSerVices. Com, 

On-Site Principle Investigator (PI) 
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The Pi's responsibilities include: 

• Providing fiill time field r^resentation during field data collection activities; 

• Collecting and reporting raw data; and^ 

• Overseeing any site contractors and other field personnel to ensure adherence to the 
GWMP and QAPP. 

Ensuring the appropriate QC samples are collected. 

Field Technical Staff 

The techmcal staff for dds project will be drawn from AGC's pool of corporate resources. The 

technical staff will be utilized to gather and analyze data, and to prepare various task reports and 

support materials. All of the designated technical team members are experienced professionals who 

possess 1 

perform the required work. 
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3.0 QUALITY ASSURANCE OBJECnVES FOR MEASUREMENT DATA 

Data Quality Objectives (DQOs) are quantitatiye and qualitative statements specifying the qualify 

of the ehvironmental data requiied to support the decision making process. Separate DQOs are 

designed for field sampling and laboratory analysis so that clear distihctiohs between any problems 

found in the system can be isolated vdth respect to cause. Conversely, the DQOs are also desigpied 

to provide an indication of the variabiUfy of the overall system. The overall qtialify assurance 

objective is to keep die total uncertainty within an acc(^ble range that will not hinder die intended 

use of the data and to provide residts which are legally defensible in a court of law. To achieve this, 

^cific data requirements such as detectipn limits, criteria for precision and accuracy, sample 

representativeness, data comparabUify and data completeness (PARCC) are specified below. The 

DQOs for the RMC Site are presented in Tables 3^1 and 3-2. 

34 PRECISION 

3.1.1 Definition 

Precision is a measure of the degree to vhich two or more measurement are in agreement 

3.1.2 Field Precision ObiectiVes 

Field precision is assessed through the collection and measurement of field duplicates at a rate of 1 

duplicate per 10 analytical samples. The total number ofduplicates for this project is found in Table 

3-3 of this QAPP. 
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3.1.3 Laboratory Precision Obiectives 

Precision in die laboratory is assessed through the calculation of relative percent differences (RPD) 

and relative standard deviations (RSD) for three or more replicate samples. The equations to be used 

for precision in this project can be found in Section 12.2 of this QAPP. Precision control limi^ are 

provided in Table 3-2. 

For inorganic analyses, laboratory precision shall be assessed through die analysis of a matrix spike 

and field duplicate pairs. All parameters of concern listed in Table 1-1 of this QAPP are included 

in method spiking solutions for MS analyses. 

3.2 ACCURACY 

3.2.1 Definition 

Accuracy is defined as the degree of agreement of a measurement or average of measurements vidth 

an accepted reference value. Accuracy measures the bias in a measurement system which may result 

fiom sampling or analyticrd error. Sources of error that may contribute to poor accuracy are: 

laboratory error; 
sampling inconsistency; 
field and/or laboratory contamination; 
handling; 
matrix interference; and 
preservation. 
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3.2.2 Field Accuracy Objectives 

Accuracy m the field is assessed through the use of field and trip blanks and dirough the adherence 

to all Sample handling, preservation and holding times. 

3.2.3 Laboratory Accuracy Objectives 

Laboratory accuracy is assessed through the analysis of MS, laboratory control samples (LCS), and 

the determination of percent recoveries. Accuracy in laboratory methods and procedures be 

. solutions at die frequency specified in tiie USEPA "Test Methods for Evaluating Solid Waste 

Physical/Chemical Methods", April 1998, SW-846 5th edition (SW-846). The equation to be used 

for accuracy m this project can be found in Section 12.1 of this QAPP and "Methods of Chemical 

Analysis of Water and Wastes" March 1983. Accuracy control lirnits are given in Table 3-2. AH 

parameters of concern included in Table 1-1 of this QAPP are included in method spiking solutions 

for the LCS and MS samples. 

3.3 DATA COMPLETENESS 

3.3.1 Degnitipn 

Completeness is defiiied as the percentage of data that is judged to be valid to achieve the objectives 

of the investigation compared to the total amount of data. 
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3.3.2 Field Coiflpletene$s Objectives 

Field completeness is a measure of the amount Of valid measurements taken in the project. The 

equatioti for completeness is presented in Section 12.3 of this QAPP. The field cornpleteness 

3.3.3 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid measurements obtained fiom all 

measurements taken in the project. The equation for completeness is presented in Section 12.3 of 

this QAPP. The labmatory completeness objective for this project^ with respect to critical 

measurement parametehs identified m Table 1-1, will be greater than 90 percent. 

3.4 DATA REPRES WATTONRSS 

3.4.1 Degnition 

Representativeness expresses the degree to which sample data represent the characteristics of the 

environment fix>m which they are collected. Samples that are considered representative are properly 

collected to accurately characterize the contamination at a sample location. 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent Upon the proper design of the sampling program and will be 

satisfied by ensuring ̂ t the GWMP is followed and that proper sampling techniques are used, 

Representativeness will be measured by using the field methods (e.g., sampUng, handling, and 

riVOriCBKOPMOBCTI^^ l46:MQAFCa<i..llip« 3-4 



Refined Metals 
Groundwater Monitoring QAPP 

Revisions: January 2006 
Section 3.0 

preserving) in accordance with NEIC Policies and Procedures Manual and analytical methods in 

accordance with SW-^846 methodologies. 

3.4.3 Measures to Ensure Representatives of Laboratory Data 

Representativeness m the laboratory is ensured by using the proper analytical procedures, appropriate 

methods, meeting sample holding times and aiuilyzing and assessing field duplicate samples, the 

sampling network was designed to provide data representative of facility conditions. During 

development Of this network, corisideration was given to past waste disposal practices, the physical 

setting, and hydrogeologic conditions at the Site^ 

3.5 DECISION RULES 

3.5.1 Definition 

A Decision Rule is a statement v^ch allows for a course of action or non^action to be taken^ based 

on assuinptions inade to draw out arid test its logical or empirical consequences^ 

3.5.2 Decision Rule Qbiectives 

The 

defiiiing conditions that would cause the decision maker to choose among alternate actions. The 

decision rule associated with groundwater monitoring is that if any of the critical measurement 

parameters listed in Table 1-1 are identified above human health levels in any of the monitoring 

wells, then the data will be used to define the extent of contamination or map the plume boundaries. 
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with the following conditions: 

(i.e. redox potential, pH, specific conductance and dissolved oxygen) stabilize. 

for a 

foattiine. 

3.6 COMPARABILITY 

3.6.1 pefinition 

set from a different phase or from a different program. 

Comparability is dependent Upon the proper design of the sampling program and will be satisfied 

by ensuring that foe SAP is followed and that proper sampling techniques are used. 

3,6.3 Measures to Ensure Comparability of Laboratory Data 
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3.7 LEVEL OF QUALITY CONTROL EFFORT 

and laboratory QC samples. These will include appropriate field blanks, equipment blanks, 

laboratory method blanks, field duplicates, matrix spikes, mstrument performance solutions, and a 

careful exunination of all calibration and check standards. Specifically: 

field sampling program. 

Fieldblank samples are analyzed to check the procedural contamination at die jollity 
which may cause sample contamination. 

Equipment blank samples are analyzed to check the decontamination procedural for 
field equipment which may attribute to cross contamination. 

Method blank samples are generated within the laboratory and used to assess 

Duplicate samples are analyzed to check for sampling and analytical reproducibility. 

MS are performed to provide information about die effect of the sample matrix on 
the digestion and measurement methodology. 

Instrument performance solutions, calibration and check standards are analyzed to 
assess the capability of the laboratory to perform the specific methods. 

The frequency by which the field and laboratory QC samples will be prepared and submitted is 

specified in Section 8,0 of this QAPP. Table 3-3 summarizes the type and frequency of QC samples 

to be performed during this investigalion. Sampling procedures for blanks and field duplicates are 

provided in Section 8.1.1 and 8.1,2, Quantitation limits for the critical measurement parameters are 

provided in Table 3^. 
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4.0 SAMPLING PROCEDURES 

Groundwater sampling is required to monitor the presence/absence and degree of metal constituents 

in groundwater at the Site. Specific sampling procedures are set forth in this section to meet the QA 

objectives outlined in Section 3.0 of this QAPP. The GWMP must be used concurrently with this 

QAPP during field sampling. SGPs are provided for the foUovring RFI activities: 

• Groundvrater sampling; 
• Field equipment ̂ contamination; and, 
• Sample handling. 

4.1 GROUNDWATER SAMPLING 

Groundwater sampling events will be conducted at four on-site monitoring wells. 

4.1.1 Sampling Pmcedures 

Detailed sampling procedures are provided in SGPs in Attachment B and include: 

• Low-fiow pump purging and sampling; and, 
• Field parameter measurements. 

Samples will be collected directly firom the low-flow pump discharge line into laboratoiy provided 

sample containers or dedicated disposable filter units and then into laboratory prepared bottles (for 

dissolved metal analyses). Field parameter analyses will include, temperature, pH, specific 

conductance, redox potential, dissolved oxygen and turbidity, '^ch will be measured using flow-

through cells during well purging to determine if the well was adequately purged prior to sample 
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coUection. Field blanks, equipment blanks, field duplicates, and matrix spike samples ̂  be 

obmined as described in Section 8.1. 

4.1.2 Sample De.signation/Identification 

Each sample will be assigned a Sample designation according to a pre-determined numbering system. 

The sample deSignatioh at a mmimum Will include in abbreviated form: type of sample (i.e., MW) 

and a sample number. The sample designation will be written in indelible ink ori ah identification 

labels/tags and attached to the sample container. Sample labels/tags will also contain the items noted 

in Section 5.1.2. 

4.1.3 Analytical Pai 

All samples collected will be arudyzed for the parameters listed on Table 4-1. Table 4-1 lists the 

associated analytical methods, sample preservatives, sample container requirements, and holding 

times. 

4.2 FIELD EQUIPMENT DECQNTAMINATIQN 

will be decontamimited. Non-dedicated equipment is the low flow pump. Sampling equilnnent will 

be constructed of inert material (e.g., stainless steek Teflon®). For non-dedicated equipment, field 

decontamination will be performed prior to its initial use, between sampling locations and between 

actual samples when more than one sample is to be collected at a given location. Decontamination 

is not required vs^en dedicated equipment is used. All decontamination and subsequent use of 

decontaminated equipment will be documented in a field logbook. 
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1. Wash equipment thoroughly with a low phosphate detergent (Alconox) and water 
Using a brush to remove any particulate matter or surface film. 

2. Rinse equipment with distilled water. 

3. Rinse with diluted nitric acid (10% N)-

4. Triple rinse with distilled water. 

5. Air dry equipment. 

6. 

Spent nitric acid will be contained in a bucket and placed in drums. 

4.3 SAMPLE1IAM3LING 

4.3.1 Sfmple rnntffinfirs 

Sample containers will be provided to the sampling team by the laboratory sample custodian. All 

sample containers used in the course of this investigation will be new containers, pre-cleaned and 

certified aS Level n or higher by I- CHEM Inc. Certificates of analysis are available fix)m I-CHEM 

upon request All bottles will be prepared by the laboratory with the appropriate preservative. After 

sample collectioh, containers will be labeled as Specified in Section 5.1.2. 
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4.6.2 Sainole Preservation and Holding Times 

The laboratory will provide appropriately prepared sample containers for this project. The sample 

analysis. Aqueous samples for metals analyses will be preserved with nitric acid to pn<2. Samples 

for dissolvedmetals will be field filtered prior to preservation. All samples vnll be placed on ice and 

maintairied at a temperature of approximately 4 degrees Celsius fixim the time of collection to the 

time of analysis. 

The metals have a holding time limit of six months. Chloride and sulfate have a holding time limit 

of 28 days. 
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5.0 CUSTODY PROCEDURES 

A sample is physical evidence collected fiom the project site. Due to fiie evidential nature of the 

data generated fiom sampling, sample custody must be traceable fiom the time the empty sample 

containera are prepared by the container supplier fiirough the reporting of the results of die analyses. 

As an essentiaLl part of project management, sample control procedures have been established to 
I . 

ensure sample integrity. All sample containers and samples will be maintained under strict custody 

procedures throughout the investigation. Sample custody is addressed in three parts: field Sample 

collection, laboratory aruilysis and final evidence files. 

A sample, sample container, or evidence file will be considered under custody if: 

• the item is in actual possession of a person; or 

• the item is in the view of the person, after being in actual possession of the person; 
or 

• the item was in the person's actual physical possession but is now locked up or 
sealed in a tamper-proof manner; or 

• the item is placed in a designated secured restricted area. 

5.1 FIELD CUSTODY PROCEDURES 

Sample custody for samples collected during this investigation will be maintained by the field 

personnel collecting the samples. The field personnel are responsible for documentmg each sample 

transfer and maintaining custody of all samples until they are shipped to the laboratory or archived. 
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5.1.1 Field Data Documentation/Field Logs 

dedicated bound field logbooks. Each page will be numbered, dated and initialed by the person 

making tile entry. All entries will be made in indelible ink. hicoirect entries will be crossed out with 

a single line and verified with the recorder's initials. At the completion of the day, if a page is not 

complete, a diagonal line will be drawn through the remainder of the page witil the notetaker's 

signature at the bottom. 

All sample locations will be recorded and referenced to the site map so that each location is 

permanently established. Samples will be tagged with all pertinent site informatiori at the time of 

sampling. Section 5.1,2 describes sample identification. Pertinent site information to be supplied 

in the field logbook for each task is listed below: 

Signature of notetaker; 

Name and location of investigation; 

Date and time of arrival and departure; 

Names of all personnel on-site and their affiliation; 

All field instruments Used, date and time of calibration and calibration checks, 
method of calibration, standards used; 

All field measurement restilts; 

Date, time, and location of aU sampling points; 
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Method of sample collection; 

Any factors which could affect sample integrity; 

Name of sampler ; 

Sample identification, sample description, sample preservation; 

Documentation of all conversations with the client, agency personnel, field decisions 
and approval; and 

Weather conditions. 

the User to recreate events on-site. They are a part of the project file and are admissible as evidence 

1^ in litigation. In addition^ chain-of-custody records will be prepared and kept as part of the field 

records. 

5.1.2 Sample Identification 

All sample bottles will be identified by the use of sample labels or tags with sample identification. 

Each sample will be labeled by the sampler to avoid aiiy possibility of sample misidentification. 

Indelible ink sball be used to complete sample labels/tags. Each sample label/tag will be labeled at 

the time of collection with, at a minimum, the following information: 

• Site specific project number and name; 

• Date and time (military) of sample collection; 

• Sanrple desigiiatioii (location), iiote here if the sample is a QC sample or to be used 
for QC analysis; 
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• Whether sample is a grab or composite; 

• Presence of a preservative; 

• Field representatiye(s) collecting the sample (Sampler); and 

• Analyses requested. 

The field sampler will maintain custody of samples following the procedures outlined in the 

following section until samples are properly relinqxiished to the laboratory or to a common cmier 

for delivery to the laboratory. Once at the laboratory, each sample wiJl be assigned a unique 

laboratory identification number that will be used for analysis assignment, sample tracking, and data 

reporting while the samples are at the laboratory. 

5.1.3 rtiairi^f-riiQtoHv PrnnflHiitfts 

New, certified clean sample containers will be prepared and relinqmshed by the 
laboratory on a chain-of-custody record. The chain-of-custody recoM will be used 
for all samples collected to document the sample custody transfix fiom person to 
persorL 

Any transfer of custody of containers or samples will be noted on the chain-of-
custody record. 

Each sample collected for the project will be entered on the chain-of-custody record. 

The chain-of-custody will be completed as soon as possible after sample collection. 
The following information must be supplied to complete the chain-of-custo(^ record: 

a. Site specific project name and number; 
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Signature of sainplers; 

c. For each sample, sampling station number, date and time (inilitaiy) of 
collection, grab or composite sample designation, and brief description of the 
type of sample and samplmg location; 

d. Number of sample containers per each sainple location; 

e. Analysis required; 

f. I^e of sample preservative; 

g. SigiiatUresofindividuals involved in satnpletra]isfer(Le.>relinquishirig and 
accepting samples), individuals receiving the samples shall sign, date, and 
note the thne that they received the sample on the record; and 

h. Type of carrier service. 

• The original chain-of-custody record will accompany the sample containers during 
transport to document their custody. 

• If custody is relinquished through a conunon parcel carrier for delivery to the 
laboratory^ the following protocol will be followed: 

a. The original completed chain-of-ctistody record will be placed inside the 
shipping package; and 

b. The shipping package will be sealed with tape and custody seals affixed. The 
seals be placed on the package in such a maimer that the package cannot 
be opened without breaking the seals. The seals will serve to document that 
the shipping container was not opened during the shipment through the 
common parcel carrier. 

The chain-of-custody record is presented on Figure 5-1 of this QAPP. 
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5.L4 Sample Shipment I 

At Ifie end of the sampling day, all samples for chemical analysis will be packaged in shipping 

containers for shipment to the analytical laboratory using the following steps: 

1. Check each sample bottle for a properly completed sample identification label. 

2. Place sample bottles from each location in separate plastic bags, then seal. 

3. Ship the samples in a large capacity (waterproof metal or equivalent strength plastic) 
cooler, or specific laboratory-prepared sample shipping container. Place packing 
material (asbestos-fi«e vermiculitei, perlite, or Styrofoam beads) on the bottom of the 
cooler to prevent sample bottle breakage. 

4. Place sample bottles in the shipping container in a manner that they do not touch and 
will not touch during shipment Secure with packing material as needed to fill void 
space. 

5 . Maintain all samples at approximately 4''C during shipment. Use ice or fisezer packs 
to cool the samples. 

6. Place the original chain-of-custody record in a plastic bag, seal, and tape it to the 
inside Of the shipping container lid. 

7. Retain the pink copy of the chain-of-custody for the Q A Manager. 

8. Tape cooler drain shut. Tape the cooler or shipping container closed at a minimum 
of two locations. 

9. Place two signed and dated custody seals across each edge ofthe shipping container. 

10. Attach completed shipping label to the top of the cooler. 

11. ReUnquish the cooler to the courier with the required signed and dated handbill. 
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12. Retain receipt of the handbill as part of the permanent doGumentation. 

If the sample coolers are not shipped but instead picked up by the laboratory courier, step number 

6 and 12 will be omitted and the chaln-of^custody will be handed to and signed by the laboratoiy 

courier. The pink copy of the chain^of-custody will be maintained by the sampler and presented to 

the AGC QA Managen 

5.2 LABORATORY CUSTODY PROCEDURES 

Laboratory custody procedure are outlined m Attachment B of the QAPP contained in the RFI Work 

Plan (dated March 1999), Laboratory Chain-of-Custody Standard Operating Procedure. Once the 

sample arrives at the laboratory, custody of the samples will be maintained by laboratory persormeL 

Upon receipt of the samples, the sample custody persormel will remove the chain-of-custody fiom 

the sealed cooler and sign and record the date and time on the chain-of-custody. The samples 

received Will be verified to match those listed on the chain-of-custody. The laboratory will 

document and notify the Sampling Contractor's QA Manager immediately if any inconsistencies 

exist in the paperwork associated widi the samples. The laboratory at a minimiim wUl document the 

fpllowing stages of anal}^is: sample receipt, sample extraction/preparation^ sample analysis^ data 

reduction, and data reporting. 

Samples will be given an unique laboratory identification number which is entered into the sample 

receiving log and the Laboratory Information Management System (LIMS). The analyst will enter 

the analytical data into the LIMS upon mialysis completion and validation. The samples are placed 

into appropriate storage (refiigemtors at 4'C) within an access controlled location. All samples are 

maintained under proper storage conditions for thirty days past the generation of the analytical report. 

The LIMS tracks the sample until completion of the report and invoice mailing. The data archived 
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of sainple analysis. 

of-custody samples in and Out Of the access controlled stoiage- The analyst signs sainple in and out 

each time a sample(s) is ienioved for any analysis. After all analyses are complete, the sample 

custodian files the form in the chain-of<ustody project file. An example of the chain-of-custody 

5-2. 

Procedures for the custody of analytical data are outlined in Section 4.1, Attachment A. Sample 

disposal procedures are outlined in Section 4.2.4, Attachment A. 

5.3 FINAL EVIDENCE FILES 

The final evidence file will be a central repository for all documents v^ch constitute evidence 

relevant to sampling and analysis activities as described in this QAPP. AGC is the custodian of the 

e^ddence file and maintains the contents of evident files for the investigation at the AGC West 

Chester ofdce. The files will be maintained as mandated by the EPA and will be maintained for a 

miniTniiTn six years after the termination Of the order. The final evidence file will contain at a 

minimum the following: 

Field logbooks; 
Photographs; 
Drawings; 
Laboratory data, deliverables; 
Data Validation reports; 
Progress reports; and 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

in order to provide high quality data^ it is essential for all field and laboratory equipment to be in 

satisfactory opetating condition. Thus, routine equipment calibration and maintenance is required> 

6.1 FIELD INSTRUMENT CALIBRATION 

During gpcoundvyater sampling, field measurements including pH, tempemture, redox potential, 

dissolved oxygen, specific conductance and turbidity will be taken. Field calibration procedures, at 

a minimum, will include the following: 

• Calibration of field instruments will be performed by trained technicians prior to 
mobilization of equipment to the site. All instruments wiU be caUbrated as specified 
by the manufacturer. Standard solutioris Will also be checked to determine stability 
and operating conditions. All results of field calibrations and measurements will bei 
naaintamed in bound site-dedicated logbooks assigried to the specific instrument 
and/or field logbooks at least daily when the mshument is in use. The recor^d 
calibration mforrnation will include date and time of calibration, standards used, 
correctiye actions taken if necessary, and calibration results. Routine field equipment 

instruments. 

pH meters wiill be calibrated according to manufacturer's instructions prior to each 
use and wiU, at a mininmm, cousist of two Standard buffer solutions (4, 7, Or 10) 
obtained fipm chemical supply houses. Additionallyii two standard bufier solutions 
will be analyzed as Verification checks after eVery 20 samples and after each use. 
The verification check results must agree within ± O.OS pH standard units or 
recalilrration and rermalysiS of all samples since the last verification check sample is 
required. 
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All field thennpmeters will be checked against a NIST or equivalent tiieimoineter 
once a year. The temperature difference will be documented in a logbook and tiie 
field measurements viill be adjusted accordingly. Temperature nieasurements will 
be recorded to ± 0.2* C. 

Dissolved oxygen meters are calibrated by a trained technician prior to use in the 
field using a 100 percent relative humidity chamber (air calibration method). A 
Winkler titration is performed to check the accuracy of the air calibration metood. 
Dissolved oxygen meters will be caUbrated in the field daily by the sampling 
persotmel Using the air cfdibration method. 

Chloride solutions prepared by a qualified laboratory or chemical supplier. These 
solutions will bracket the levels of the samples, At a minimum, one of the solutions 
will be analyzed as a verification check after each sample location and at the end of 
the day. The verification check must be within ± 10% of the true valite. If the 
Verification check is not witiiin 10% of the true value, recalibration of the instrument 
is required and the last sample must be reanalyzed. 

• Turbidity meters will be calibrated daily prior to use by vising a standard of known 
turbidity provided by the manufticturer. 

All calibration procedures performed Will be documented in the field logbopk and will include the 

date and tirne of calibration, nameofthe person performing the calibration, reference standards used, 

and the instrument readings. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for a specific laboratory instrument will consist of Mtial calibrations, initial 

calibration verifications and continuing calibration verification. The SOP for each analysis 

performed in the laboratory describes the calibration procedures, their fi^quency, acceptance criteria 

and the conditions that Will require recalibration. In all cases, the initial calibration will be verified 

rAoncBAdcmmmiriMiaoa liioain^ iin i4MaaA?c(Mi.it,d 6-2 



RejSned Metals 
Grrpundwater Monitoring QAPP 

Revision 3: January 2006 
Section 6.0 

using an independently prepared calibration verification solution. Specific laboratp^ instrument 

caHbmtion requirements summarized in Table 6-1 outimed in Section 13.0 of each applicable 

laboratory SOP provided in Attachment B of the RFI Work Plan,. 

The laboratory tnaintains a sample logbook for each instrument. These logbooks contain the 

follovdi^ information: instrument identification, date of calibration, analyst, calibration standards, 

and samples associated with these calibrations. 

if equipment fiiils calibration or eqtiipment malfunction is noted during calibration, the equiprnent 

is tagged and removed fiom service. The equipment is held out of service until repairs and 

successful calibration occur. All malfunctionSi repairs and recalibrations are recorded in the 
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7.0 ANALVnCAL PROCEDURES 

7.1 ffmrn ANTAT-YTICAL PROCEDURES 

Teinpeintuiej redox potential^ dissolved o>ygen, turbidity, pH and specific conductance 

measurements of samples will be performed to determine if a well has been adequately purged. All 

field measurements will be collected according to manufacturer's instructions. Table 3-2 presents 

7.2 LABORATORY ANALYTICAL PROCEDURES 

All sample media will be analyzed by TriMatrix Laboratories, Inc. TriMatrix is located at: 

5560 Corporate Exchange Court SB 
Grand Rapids, Michigan 49512 
Telephone (616) 975-4500 
Facsimile (616) 942-7463 

The laboratory will conduct the analyses in accordance with the specified methods in Table 7-1. 

Only the most updated U.S. EPA methodology will be used. These methods have been selected 

because they are deemed sufficient to achieve the project data quality objectives. Standard Operating 

Procedures for the analyses are identified in Table 7-1 and are provided as attachments to the RFI 

Work Plan. These SOPs for sample preparation and analysis are based oh the applicable USEPA 

Method. These SOPs provide sufficient detail and are specific to this investigation. 
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The laboratory SOPs listed in Table 7-1 include a QA section which address the minimum QC 

requirements for analyses. All quality control samples identified in Section 8.0 will be analyzed as 

appropriate for each method. The quality control criteria as identified in the referenced U.S. EPA 

methods must be met or appropriate action will be taken. This may include termination pf analysis, 

reanalysis of samples, or accepting the data and acknowledging a level of uncertainty. 

7.2.1 

A complete listing of the project target analytes, quantitation limits and laboratory method detection 

limits is provided in Table 3-4. 

7.2.2 List of Associated (Quality Control Samplg^ 

Section 13.0 of the laboratory SOPs listed in Table 7-1 specifies the minimum QC requirmnents for 

the analysis of specific analyte groups. All project target analytes will be added to the spiking 

solution, in compliance with project requirements. Section 8.0 of this QAPP contains a complete 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Quality control and quality assurance procedures include bodi field and laboratory check sarnples 

and are designed to ensure arid doctiinent the overall quality of the data. QA/QC checks detect 

potential problems at the soiirce and, if necessary, trace the sample analytical pathways for 

introduction Of contamination. The quality control data generated in foe field will moriitor sampling 

techniques, reproducibility, and cleanliness^ Quality control data generated by foe laboratory will 

monitor reproducibiliQr (precision), cleanliness, arid accuracy in analyrod samples. During data 

validation, QC check results are used to evaluate precision, accuracy, and representativeness of foe 

overall sampling and analytical program. 

8.1 FIELD QUALITY CONTROL CHECKS 

conditions. Field QC samples are control samples that are introduced to foe laboratory fiom foe 

field. During field sampling efforts, different types of QA samples will be collected: field blanks, 

equipment blanks, field replicate and samples, matrix spike samples. The QC criteria for each field 

quality control sample are prdvided in Table 3-2. Validation guidelines outlined in Section 9,2 will 

be used for the acceptance limits of foe field QC samples. Each type of QA sample is described 

below. 

8,1.1 Field Blanks 

laboratory fiom one sample container into a preserved sample container identical to those provided 
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for sample collection. One field blank will be collected for each sampling round, and will be 

analyzed for the same parameters as the actual samples. Field blanks for dissolved metals will be 

filtered through a 0.4S pm filter prior to preservation. 

8.1.2 Equipment Blanks 

Equipment blanks are prepared in the field to ensure a sampling device (e.g., pump) has been 

effectively cleaned. The sampling equipment is filled wi& deionized v^ter or deionized water is 

pumped through the device, transferred to the laboratory supplied sample bottles, preserved if 

necessary, and sent to the laboratory for analyses with the site samples. If dedicated equipment is 

not used, one equipment blank will be submitted for armlyses. for every 10 samples per media 

collected, and will be analyzed for the same parmneters as the field samples. Equipment blanks for 

dissolved metals will be filtered through a 0.45 pm filter prior to preservation. 

8.1.3 Field Dimlicate Samples 

Field duplicate samples corisist of an actual sample taken in the field vhich has been split into two 

aliquots and put into two separate sampling containers. Aqueous sarnples will be obtained by 

alterriately filling sample containers fiom the same sampling device for each parameter. The samples 

will be transported to the laboratory and analyzed as two separate samples. The results will be used 

to assess laboratory accuracy and precision of sampling and analysis. 

Each sample will be labeled with a unique sample nurnber and submitted to the laboratory for the 

appropriate analyses. Field duplicate samples determine analytical precision and sample 
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representativeness. One field duplicate sample ydll be collected for every 10 samples per media 

collected. 

8.1.4 Matrix Spike 

Matrix Spike (MS) samples \yill be submitted in association with metal analyses as further QC 

Checks. MS will be collected fix)m the same location as the field sample and in the same marmer. 

Each sample will be labeled with the sample number as the original sample, designated on the chain-

of-custody as MS, and Submitted to the laboratory for the appropriate analyses. MS samples 

metal compounds will be included in the spiking solution). The MS samples also monitor any 

possible rnatrix effects specific to sainples collected from the site and the extraction/digestion 

efficiency. One MS sample will be collected for every 20 samples per media collected and aiialyzed. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

All QC procedures employed by the laboratory will be, at a minimtrm, equivalent to those required 

in the specified analytical methods. Laboratory QC checks are accomplished through the analyses 

of laboratory blanks, martix spike^ calibration verifications, laboratory fortified blanks and 

performance evaluation sarnples. When internal quality control results &11 outside method 

acceptance criteria, the data will be reported, and the analysis repeated, flagged or accepted 

according to the specified analytical methods. The following sections generally describe internal 

laboratory quality control check samples. Quality control requirements are outlined in Section 18 of 

the laboratory SOPs contained in the RFI Work Plan QAPP. 
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8.2.1 Laboratory Blmks 

Method/preparation blanks are generated within the laboratory during the processing of the actual 

saniples . these blanks will be prepared using the s^e reagents and procedures and at the same time 

as the project samples are being analyzed. If contamination is found in the meOiod blank,it indicates 

that similar contamination found in associated samples may have been introduced in the laboratory 

and not actually present in the samples themselves^ Guidelines for accepting or rejecting data based 

on the level of contaioinatibn foimd in the blank are presented in the specified analytical method and 

laboratory SOPs. 

A fninimiini of one method blank per 20 samples will be analyzed or, in the event that an analytical 

round consists ofless than 20 samples, one method blank sample will be analyzed. 

8.2.2 Instrument Blapks 

Instrument blanks are prepared by the laboratory using deionized water for sample analysis. 

Instrument blanks are analyzed every ten samples to verify no cross contamination or baseline 

drifting has occurred. An instrument blank is generally analyzed after each calibration verification 

standard. 

8.2.3 Matrix Snike 

Matrix spike analyses are performed in association with the sample metal analyses. Matrix spikes 

arepreparedby placing a known quantity of selected target analytes into a second aliquot of an actual 

field sample. All project tiurget analytes will be included in the spiking solution. The ̂ ikingoccurs 
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prior to sample preparation and analysis. The matrix spike is then processed in a manner identical 

to the field sample. Recovery of each of the spiked compounds reflects the ability of the laboratory 

and method to accurately determine the quantity of that compound in that particular sample^ 

Matrix Spike will be analyzed at a fiequency of one pair per sample delivery group of up to 20 

samples Collected. 

8.2>4 Calibiation Verifications 

Initial calibration of the instruments will be completed prior to sample analysis following the 

specified analytical methods and laboratory SOPs. Additionally, continuing calibration Standards 

will be arudyzed at least every tenth sample. Recalibration is required if the continuing calibration 

standards do not meet U.S. EPA method criteria. Specific calibration standard procedures are 

outlined in the laboratory Standard Operating Procedures (Attachment B of the RFI Work Plan). 

8.2.S Laboratory Control Samt)le aCS^ 

TheLCS is] 

aqueous metals analysis. Reference materials With known concentrations are digested concurrent 

with samples for solid metals analyses. The LCS is designed to assess the capability of the 

laboratory to perform the analytical methods. If the analytes present in the LCS are not recovered 

within the criteria defined in the specified analytical methods, the samples will be redigested and 

reanalyzed or data will be flagged. 
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8.2.6 Perfonnance Evaluation SaniDles 

Performance testing evaluation (PT) samples are of known composition which has been provided 

to the laboratory for analysis by either an agency or client. The laboratory results are compared to 

the actual values to evaluate the laboratory's performance. Performance evaluation sample analyses 

are performed on a regular basis as required for the laboratory's certifications. Some PT programs 

which TriMatrix; participates in are USEPA Water Pollution Performance Evaluation Study, ASI 

Natiorial Performance Evaluation Study and USEPA Water Supply Study. 
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9.0 DATA REDUCIiON. VALIDATION AND REPORTING 

9.1 DATA REDUCTION 

9.1.1 Field Data Reduction Procedures 

All field data will be written in ink into bound field logbooks immediately after measurements are 

taken. If errors are made, the error Will be crossed out with a single linej initialed and dated "mth the 

corrections written Clearly adjacent to fiie original entry. 

9.1.2 Laboratory Data Reduction Procedures 

All analytical data wiU be permanent, complete and retrievable. The analyst will record the 

Each page of the notebook shall be signed and dated by the analyst. Periodic review of the 

notebooks wiU be performed by a supervisor prior to final data reporting. Upon anal3^is completion 

The laboratory will report sample results on analysis report forms and provide die information 

described in USEPA SW-846 for all analyses for each package. A CLP-like data deliverables 

package is required. All laboratory data will undergo the data validation procedures descril^d in the 

Laboratory QA Manual prior to final reporting. Data will be stored on the laboratory's network until 

the investigation is complete, Data archived from the LIMS will be transferred to magnetic tape 

which Ml be retained by the laboratory an additional five years, minimum. 
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The equations that will be employed in reducing data are presented in Section 16 of the associated 

SOPs. The formulas included in die SOP make pertinent allowances for sample matrices. All 

calculations are checked by a second person prior to data entry into the LIMS. All grormdwater 

metals results will be reported in micrograms per liter (pg/L) or milligrams per liter (mg/L). All 

blank results and QC data will be included in the data deliverables/package. Blank results will not 

be subtracted fiom the sample results. The blank results and QC data will be used in data validation 

to review sample results qualitatively. Data validation will be performed in general accordance with 

the guidelines identified in Section 9.2. Outliers and other questionable data will be addressed in 

the data validation report and specific QA/QC flags will be applied to questiortable data. The 

QA/QC flags will be consistent with the USEPA data validation guidelines. 

9.2 nATAVATTnATrntJ 

9.2.1 Procedures Used tP Validate Field Data 

Validation of the field data will be performed by the field technicians \mder the supervision of the 

QA manager. One hundred percent ofthe field aruilytical data will be validated. The procedures to 

validate the field data for this investigation include checking for transcription errors and review of 

logbook, on part of tire field crew members. This task will be the responsibility of the lead field 

technician. 

9.2.2 Procedures Used to Validate Laboratorv Data 

Validation Of analytical data as received fiom the laboratory will be performed by the AGO QA 

Manager or QA Scientist Validation will be performed on 100% ofthe analytical data in general 
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accordance vdtb the following data validation guidance document, where applicable: USEPA 

Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, Office of 

Emergency and Remedial RespOnse/USEPA, Washington, D.C. July 2002 and IDEM Guidance to 

the Performance and Presentation of Andytical Chemistry Data (July 1998). The Data Management 

Plan, inovided as Attachment C of the RFI Work Plan, discusses the specific procedures for the 

validation of CLP data. Quality control requirements specified in the methods vill also be used to 

evaluate ^e data. Specific data validation procedures are outlined in Tables 9-1 through 9-3. 

Validation criteria are not met for any parameter, the associated samples will be qualified as 

indicated in Table 9-1. 

The following presents definitions for the validation qualifiers: 

U - The analyte was analyzed for, but was not detected above the level of the 
associated value. The associated value is either the sample quantitation limit 
or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable^ (Note: The analyte may or may not be present.) 

UJ - The analyte was analyzed for, but was not detected. The associated detection 
limit is an estimate and may be inaccurate or imprecise. 

The purpose of data validation is to assess the Usability of the data by determining if the laboratory 

analyses met the PARCC criteria set by tiie site DQO's, the analytical method used and the guidance 

documents . Upon completion of data validation, the existing results will be reported in tabidar form 

with data validation flags applied as appropriate to determine the usefulness of the data. The data 

validation flags will be consistent with the USEPA and IDEM data validation guidelines. A data 

validation report will be written to assist in making decisions based on the analytical results. 
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9,3 DATA REPORTING 

Dain validation reports, along with copies of all support documentation, validated data summary 

tables, and analytical data paclmges, will be submitted electronically and as a hard copy monthly to 

RMC Project Manager as data is Validated as required by IDEM, The RMC Project Mamiger will 

forward to die IDEM, after adequate time for review, all documents, data and reports. The data 

validation report will be prepared. 

9.3.1 Field Data Reporting 

Field data reporting will be conducted through the transmission of logbook sheets containing 

tabulated results of all measurements made in the field, and documentation of all field activities. 

9.3.2 Laboratory Data Renoiting 

the task of reporting laboratory data begins after the independent validation activity has been 

concluded. The AGC Quality Assurance Manager must perform a final review of the report 

smnmaries and case narratives to determine whether the report meets project requirements. In 

addition to die record of chaiii-of-custody, the report format shall consist of the following: 

1. Case Narrative: 

i. Date of issuance 

ii. Laboratory analysis performed 

iii. Any deviations fiom iatended analytical strategy 
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iv. Laboratory hatch number 

V. Numbers of samples and respective matrices 

vi. QC procedures utilized and also references to the acceptance criteria 

viiw Laboratory report contents 

viii. Project name and number 

ix. Condition of samples 'as-received' 

X. Discussion of whether or not sample holding times were met 

xi. Discussion of technical problems or other observations vdiich may have created 
analytical difficulties 

xii. Discussion of any laboratory QC checks vilich failed to meet project criteria 

xiii. Signature of the Laboratory QA Manager 

2. Chemistry Data Package: 

i. Case narrative for each analywd batch of samples 

ii. 

iii. 

iv. Description of data qualifiers to be iised 

V. Smnple preparation and analyses for samples 

vi. Sample results 

vii. Raw data for sarnple results and laboratory QC samples 

viii. Results of (dated) initial and continuing calibration Checks 
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ix. MS recoveries, laboratory control samples, method blank results, and calibration 
Check compounds 

X. Labeled (and dated) instrument data of sample results and laboratory QC checks 

xi. Copies of Nonconformance Reports 

the data package subioitted will be a "CLP-like" data package consisting of all the information 

presented in a CLP data package (but without the CLP forms). 

All deliverables/packages fit>m each laboratory must be paginated in asceriding order. The 

laboratory must keep a copy of the paginated package in order to be able to respond efhciently to 

data vaUdation inquiries. Any errors in reporting identified during die data validation process must 

be corrected by the laboratory as requested. All data Validation inquiries to the laboratory must be 

addressed by a written response fiorn the laboratory in question. 

The delivierables will be provided to the AGC Quality Assurance Manager and will be made 

available to the EPA upon request 

9.4 DATA ACOUISmON REQUIREMENTS AND DATA QUALITY MANAGEMENT 

Once the samples are collected and sent to the laboratory, the field sampler ̂  send a copy of the 

chain-of-custpdy and field notes to the AGC Quality Assurance Manager. The chain-of-custodies 

will be checked for the appropriate analytical methods defined, parameters requested, number of 

samples collected and QC samples collected. The laboratory will be contacted if any information 

on the chain-^of^ustody is missing or incorrect. The CLP-llke deliverables hard copy and electronic 

data will be provide to the AGC QA Mamiger. The QA Manager will perform an initial check to 
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verify that all the samples were analyzed^ the coirect methods were used for analyses, all requested 

parameters Were analyzed and samples were analyzed within the holding time requirements. The 

electronic deliverables will be downloaded into a site specific database and checked with the hard 

copy deliverables durmg the data validation process. A project status form Will be completed each 

time a check level is performed. The project status form and check forms are included in Attachment 

D of the RFI Work Plan. 

Analytical data, reports, and any other project related information produced during this project will 

be retained by AGC or its designee. Project reports, mbles, etc. may be stored in project specific 

electronic files. On a regular basiSi the data will be backed up on magnetic tapes and stored off-rite. 

The files will be maintained as mandated by the EPA and will be maintained for a minlmuni six 

years after the termination of the order. 
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10.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY 

in accordance with the procedures established in this QAPP. 

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

10.1.1 Internal Audits 

10.1.1.1 Lpiteriial Audit Responsibilities 

the AGC QA Manager. These aUdite will verify that all established procedures are being followed> 

10.1.1.2 Internal Audit Procedures 

The audits will include a review of field samplmg records, field screening analytical results^ field 

instrument operating records, sample collection, handling and packaging in compliance With the 

established procedures, and maintenance of QA procedures, chain-of-custody, etc. by the AGC QA 

Manager in the AGC office at the completion of the round of sampling under the SAP. Follow-up 

discussion will be conducted with the field samplers to correct any deficiencies and to Verify that QA 

procedures are maintained during subsequent sampling. 
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10.1.2 External Figld Audits 

10.1.2.1 Extenial Field Audit Responsibilities 

^eternal field audits may be conducted by the IDEM. 

10.1.2.2 External Field Audit Frequency 

External field audits may be conducted any time during the field operations. These audits may Or 

may not be announced and are at the discretion of IDEM. 

104.2,3 External Field Audit Process 

External 

QAPP. The external field audit process can include (but not be limited to): sampling equipment 

decontamination procedtues, sample bottle preparation procedures^ sampling procedures, 

examination of field sampling and safety plans^ sample vessel cleanliness and QA procedures, 

procedures for verification of field duplicates, sample preservation and preparation for shipment, as 

well as field screening practices. 
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11.0 PREVENTATIVE MAINTENANCE 

11.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE 

Field ineasiirement equipment pH meters, thermometers^ dissolved oxygen meters, and specific 

conductance meters will be maintained in accordance with manu&cturer's instructions. All field 

equipment will be checked by qualified technicians prior to use in the field. The instrument operator 

will be responsible for ensuring that the equipment is operating properly prior to use in the field. 

If problem equipment is detected or should require service, the equipment will be returned and a 

qualified technician Will perform the maintenance required. Use of tiie instrument will not be 

resumed until the problem is resolved. Backup instruments and equipment will be available on-site 

or vntiim 1 day shipment to avoid delays in the field activities. Routine maintenance of field 

instruments will be documented in bound logbooks which will be kept with the field instrument. 

Spare parts and the maintenance schedule are presented on Table 11-1. 

11.2 LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE 

Preventative maintenance and periodic maintenance is performed as recommended by the 

manufiicturers of the equipment in use in the laboratory. Spare parts are kept in inventory to allow 

for minor maintenance. 

The laboratory staff performs preventive maintenance and repairs or coordinates with a vendor for 

the repair of all instruments. All laboratory instruments are maintained in accordance with 
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manufacturer's specifications and the requirements of the specific method employed. This 

maintenance is carried out on a regular, scheduled basis and is documented m fixe laboratory 

instrument service logbook fpr each instrument. Emergency repair or scheduled manuiacturer's 

maintenance is provided under a repair and maintenance contract with factory representatives. The 

following Table 11-1 summarizes preventive maintenance schedules and critical spare parts 

inventories. Refer to the SOPs included in Attachment B of the RFI Work Plan for the preVentaitive 

maintenance program for the ICP/MS and ICP. 

11.3 INSPECTION/ACCEPTANCE •_ REQUIREMENTS FOR SUPPLIES _ AND 
CONSUMABLES 

Inspection/acceptance requirements for laboratory supplies and consumables are documented in 

Section 3.10, Attachment A of the RFI Work Plan. 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO EVALUATE DATA PRECISION. 
ACCURACY AND COMPLETENESS 

The purpose of this section is to radicate the methods by vy^ch it will be ensured that the data 

collected for this investigation falls in liae with the DQOs for the site. 

Factors considered in this assessment include, but are not lunited to: 

Possible future use of analytical results to conduct a groundwater specific Risk 
Assessment. 

to the data quality level parameters chosen. 

• The choice of analytical and sample preparation methods for contamirumts of concern 
vdiose method detection limits will meet or exceed the data quality level 
concentrations for those contaminants. 

Once these goals arid objectives are evaluated and chosen, analytical data quality will be assessed 

to determine if the objectives have been rhet In addition, the data will be reviewed for indications 

of interferences to results caused by sample matrices, cross contamination during sampling, cross 

contamination ill the laboratory, and sample preservation and storage anomalies (i.e., sample holding 

time). 

12.1 ACCmACY ASSESS 

Accuracy will be calculated on the average percent recovery of spiked samples. In order to assure 

the accuracy of the analytical procedures, an environmental sample shall be spiked with a known 
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amount of die project target analytes. At a minimum, one spike sample shall be included in every 

set of 20 samples analyzed on each mstrument The increase in concentration of the analyte 

observed in the spiked sample, due to the addition of a known quantity of the analyte, compared to 

the reported value of the same analyte in the unspiked sample determines the percent recovery^ 

Accuracy is similarly assessed though determination of percent recoveries for laboratory control 

samples. Reference materials are essential to the evaluation of accuracy. Stock solutions for 

accuracy Spikes and laboratory control samples shall be traceable to a source independent ̂ m the 

calibration standards. Accuracy is calculated using the equation below: 

or ^ = W 
SdxlOO TV 

Where: 

%R = percent recovery 

SSR = spiked sample result 

— sample result 

SA - amount of spike 

TV = true value (actud mass) 

12.2 PRECISION ASSESSMENT 

The precision of field duplicate pairs or laboratory duplicate pairs will be expressed as relative 

percent difference (RPD) or relative standard deviation (RSD). RPD is derived fiom the absolute 

dfference between duplicate analyses divided by the mean value of duplicates. The percent RSD 

is obtained by dividing the standard deviation by the average of the sample set. Equations for RPD 

and RSD are presented below: 
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S = standard deviation 

X = average of sample set 

X, = each observed value 

X — the arithmetip mean of all observed values 

n = total number of values 

12.3 COMPLETENESS ASSESS 

Completeness is evaluated by dividing the total number of verifiable data points by the maximiim 

number of dam points possible and expressiiig the ratio as a percent. A usability criteria of 90 

percent has been set for this project Following completion of the analytical testmg, tiie percent 

completeness will be calculated using the following equation: 

Conpleteness(yo)-
Pxn 

X 100 
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Where: 

D ̂  niuhber of confident quantifications 

n numbra of samples requested for analysis 

12.4 ASSgSSMENT-OEDATA 

flow and quality and determine whether past draiaage areas have been affected. The QC results 

associated with each analytical parameter will be compared to the objectives presented in Sections 

3.5 and 3.6 of this QAPP. Only data generated in association with QC results meeting these 

t-wide, 

matrix-specific, parameter specific and unit-specific basis. The assessment will be performed by the 

Factors to be considered in this assessment of die field and laboratory data will include, but not 

necessarily be limited to, the following: 

Were all samples Collected using the methodologies and SOPs {uoposed in the 
QAPP? 

QAPP? 

Were 
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or 

Were all data validated according to the validation documents proposed in this 
QAPP? 

were any data foimd to be unusable (qualified as ̂ R") based on the data Validation 
results? 

Were any date found to be usable for limited purposes (qualified as'T*) based oh the 
data validation results? 

What affect due qualifiers applied as a result Of date Validation have on the ability to 
implehient tiie project decision rules? 

Is date of sufdeient quality to support possible future groundwater 
assessment? 

risk 

Can valid conclusions be drawn for each area luider this investigation or is further 
sampling required? 

Were all issues requuing corrective action fully resolved? 

Based on the overall findings of the investigation and this assessment, were the 
original project objectives appliOpiiately defined? If noti have revised project 
objectives been developed? 
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13.0 CORRECTIVE ACTION 

When field sampling activities or laboratory quality control results show the need for conrectiVe 

action, immediate action will take place and Will be properly documented. In the event that a 

problem arises, corrective action will be implemented. Any error Or problem will be corrected, by 

tfa appropriate action wiiich may include: 

• Replacing or repairing a faulty measurement system; 
• Discarding erroneous data; 
• CpUecting new data; and 
• Accepting the date and aclmowledging a level of imcertainty. 

13.1 FIELD CORRECTIVE ACnON 

The lead field sampler will be responsible for all field quality assurance. Any out Of protocol 

occurrence discovered during field sampling will be documented in the field notebook and 

immediate corrective action will be taken. For problems or situations Which cannot be solved 

Project Manager. The AGC Project Manager/QA Manager and lead field sampler Will investigate 

the situation and determine who will be responsible for implementing the corrective action. 

effective, and at a later date^ verify that the problem has been resolved. The successfiilly 

implemented corrective action will be documented in the field logbook by the lead field sampler. 
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13.2 LABORATORY CQRRECTiyE ACTION 

Corrective action will be implemented to correct discrepancies found which affect the validity or 

quality of analytical data and to identify any analytical data that may have been affected> Limits of 

data acceptability for each parameter and sample ihatrix ate addressed in the instrument manuals, 

US;^A Methods and/or Laboratory QA Manual (Attachment A). Whenever possible, immediate 

corrective action procedures will be employed. All analyst corrective actions are to be followed 

according to the instrument manuals, USEPA Methods, or Laboratory QA Manual. Any corrective 

action perfonned by analyst will be noted m laboratory logbooks. 

Laboratory personnel noting a situation or problem which cannot be solved through immediate 

corrective action, will, notify the Laboratory QA Supervisor. The QA Supervisor vdll investigate the 

extent of the problem and its effect on the analytical data generated while the deficiency existed. All 

data suspected to be affected will be scrutinized to determine the impact of tiie problem on tiie 

quality of the data. If it is determined that the deficiency had no impact on the data^ this finding will 

be documented. If the quality of the analytical data were affected, the Labomtory Program Manager 

and Contractor's Project Manager will be notified immediately so that courses of action may be 

identified to detennine how to rectify the situation. 

The laboratory must take corrective action if any of the quality control data generated during the 

laboratory analyses are outside tiie method criteria. Corrective action for out-of-control calibrations 

is to recalibrate the instrument and reanalyze the samples. A sequence is specified in the USEPA 

specified methods when problems in analyses are encountered. The laboratory will follow these 

enclosed with each data deliverables package. 
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and Sampling Contractor's Project Manager the effects on the data, the data affected and the 

corrective action taken. It is also the Laboratoiy QA Supervisor's responsibilil^ to venfy Ihe 

conective action vras perform^it appears effective, and at a later date, the problem was resolved. 

Documenration of corrective actions taken laboratoiy are outlined in Section 4, Attachment A of 

the RFI Work Pl^ Reports will be completed to document nonconformances and the corrective 

actions takeru Copies of nonconformance reports will be included as part of the laboratory 

deUverable for this project 

13.3 CORRgCTTVE ACTl(m PURING DATA VALIDATION AND DATA ASSESS 

for data yalidatiom If all project samples are not present in die data paclrages or any deficiencies 

affecting the sample results are noted, the QA Manager will contact the Laboratory Program 

Manager The Laboratoiy Program Manager wiU consult with the Laboratory QA Supervisor and 

respond in wrifing to any inquiries and provide any changes to the data trackages to the QA Manager. 

be corrected by the appropriate action which may include disregarding erroneous data, collecting 

new data, and acceptihg the data and acknowledging a level of uncertainty. The data validation 

report will provide a description of the usability of the data. 
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TABLE 1-1 
REFINED METALS SITE PROJECT ANALYTE LIST 

Constituent Matrix 
Human Health 
Data Quality 

Level^ 

Ecological 
Data Quality 

Level^ 

Quantitation 
Limit 

Antimpny. Aqueous 6ug/L NA lUg/L 
Arsenic Aqueous . 0.045 Ug/L* NA lug^ 

Iron Aqueous n.000 Ug/L NA 100 ug/L 
Lead Aqueous 4 ug/L NA 1 Ug/L 

Sodium AguTOUS NA NA 500 ug/L 
Chloride Aqueous NA NA 1 mg/L 
Sulfete Aqueous NA NA 5 mg/L 

* For these paiametera, analytical sensitivity is inadequate to meet target decision 
levels. Therefore, for risk assessment purposes, non-detect data shall be 
considered as equal to one-half the reporting limit. 

1 USE?A Region 9 Preliminary Remediation Goals (PRGs), 1998. 
2 USEPA Region 5 Ecological Data Quality Levels. 
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TABLE 3^1 
REFINED METALS SITE 

DATA QUALITY OBJECTIVES 

. DOQ Parameter Laboratory Parameters Field Parameters^ 
Accuracy Table 3-2 Table 3-2 
Precision Table 3-2 Table 3-2 

Completeness 90% 100% 
Comparability Based on piecision, accuracy, 

and media comparison 
Based on precision, accuracy, 

and media comparison 

Note 

Indicator parameters include: specific conductance, temperature, dissolved oxygen, redox 
potential, and pH. 
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TABLE 3-2 
REFINED METALS SITE 

ACCURACY AND PRECISION DATA QUALITY OBJECTIVES FOR 
LABORATORY AND FIELD PARAMETERS 

Audit Parameter Analytes Control Limits 
Accuracy Laboratory 

Blank 
Metals 

Chloride 
Sulfate 

<±LOQ 

Field/Equipment 
Blank 

Metals 
Chloride 
Sulfate 

<dbLOQ 

Matrix Spike 
Recovery 

Metals 
Chloride 
Sulfate 

75-125 %, unless the sample 
concentration is greater than 4 

times the amount of spike added 
Laboratory 

Control Sample 
Metals 

Chloride 
Sulfate 

80-120% 

Precision Matrix Spike Metals 
Chloride 
Sulfite 

<20% RPD for results > 5 x 
LOQ or 

<aiOQ for results <5 X LOQ 
Field Duplicate Metals 

Chloride 
Sulfate 

<25% RPD for both results > 5 x 
LOQ, 

<tl.5xL0Q for both results < 5 
xLOQ, 

<fcl .5xL0Q for one result < 5 x 
LOQ and the other > 5 x LOQ 

Accuracy/Precision 
Standard Checks 

Field Parameters pH 
Specific Conductance 

Turbidity 
Dissolved Or^gen 
Redox Potential 

Temperature 

± 0.05 pH units 
±10% RPD 
±2%NTU 
±0.3mg/L 
±0.1 mg/L 

±0.2°C 

Note 

LOQ Limit of Quantitation 
Metals (Antimony, Arsenic, Iron, Lead, Manganese, Sodium) 
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TABLE3-3 
REFINED METALS SITE 

SAMPLING AND ANALYSIS PROGRAM SUMMARY 

Sample 
Location 

Matrix Parameters Number of 
Samples' 

Field 
' Duplicate 

Matrix 
Spike 

Blank' Total Number 
of Samples' 

Monitoring Wells Groundwater 
(rounds 1-4) 

Field Turbidity 
pH 
Redox potential 
Specific conductance 
Temperature 
Dissolved Oitygcn 

12' NA NA : NA ; 1 12 

Laboratory Metals (Sb, As^ Fe, Pb, 
Mn.Na) 

4 1 1 2 8 

Chloride 4 1 1 2 8 
Sulfirte 4 1 1 2 8 

Groundwater 
(all subsequent 
rounds) 

Field Turbidity 
PH 
Redox potential 
Specific conductance 
Tenqierature 
Dissolved Oxygen 

12' NA : NA NA 12 

Laboratory Metals (Sb, As, Pb) 4 1 1 2 8 

Notes 
1 Blank total includes estimated number of field and equipment blanks. 
2 Total number of samples per event. 
3 This number reflects the fewest number of samples to be taken. 
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TABLE 3-4 
REFINED METALS SITE PROJECT ANALYTE LIST 

QUANlTTATIGN LIMITS 

Parameters Method' Method 
Detection 

Limit 

Quantitation 
Limit' 

Laboratory Standard 
Operating Frbcednre 

_ Antony SW-846 3010A/6020 0.682 ug/L l.Oug/L GR-01-121/GR-01-129 
Arsenic SW-846 3010A/6020 0.239 ng/L 1;0 Ug/L GR-01-121/GR-01-129 

Iron SW-846 3010A/6010 7.72 ng/L 100 ng/L GR-Ol-121/GR-Oi-lOO 
Lead SW-846 3010A/6020 0^31 lig/L l.^g/L GR-01-121/GR-01-129 

Sodium SW-846 3010A/6010 23lng/L 

o
 

o
 QR-Ol-121/GR-Ol-lOO 

Chloride MCAWW 325.2 0.386 mg/L 1.0 mg/L GR-02-104 
Sulfate MCAWW3754 0.152 mg/L 5.0 mg/L GR-05-108 

Notes 

MetihcxiS listed iaie fioni USEPA 'Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods'' April 1998, SW-846, Fifth Edition and USEPA 
"Mediods for Chemical Analysis ofWater and Wastes" March 1983. 
Specific quantitation limits are highly matrix-dependent The quantitation limits 
listed herein are provided for guidance and may not always be achievable. 
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Parameter Matrix Method Container Type Preservative : Holding Time 
Temperature, pH, Redox 

Potential, Dissolved Oxygen, 
Specific Conductance 

Aqueous Manufiicturer's 
Instmctions NA NA ! : Analyze Immediately 

Anfimony, Arsenic, Iron 
Aqueous 

USEPA SW-846 
3010A/6020A^ 1 Liter HDPE HN03topH<2 

Cool4''C±2°C 180Days 
Lead, Sodium 

Aqueous 
USEPA SW-846 
3010A/6010B^ 

1 Liter HDPE HN03topH<2 
Cool4''C±2°C 180Days 

Chloride Aqueous MCAWW 352.2^ 1 Liter HDPE ^ Cool4'^±2'C: 28 Days 
Sulfide Aqueous MCAWW 375.2^ 

1 Liter HDPE ^ Cool4'^±2'C: 
28 Days 

Notes 

NA Not applicable 
HDPE High density polyethylene plastic 
HNO3 Nitric acid 

1 Includes total and dissolved metals. Dissolved metals will be field filtered prior to preservation. 
2 USEPA 'Test Methods for Evaluating Solid Waste: Physical/Chemical Methods," April 1998, SW-846, Fifth Edition 
3 USEPA "Methods for Chemical Analysis of Water and Wastes," March 1983 
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TABLE 6-1 
SUMMARY OF LABORATORY CALIBRATION REQUIREMENTS 

Method Parameter QC Check Minimum Frequency Acceptance Criteria 
SW-846 6020A 

(ICP-MS) 
Antimony, ; 

Arsenic, : 
histriiment Detection Limit (IDL) 
Determination 

:Evety three montiis^ : SW-846 6020 Paragraph 8.2 SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

' Standards .hfonitor during every analyris : Within ± 20% of the original 
calibration solution 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

; Initial Calibration 
(minimiim 1 standard and: a blank) 

DaUy initial calibration .prior to sample atudysis 90-110% recovery fijr each 
parameter 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Calibration Verification 
(second source standard) 

Befine beginning a sample run, after every 10 
samples and at the end of the analysis sequence 

90-110% recovery for each 
parameter 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Instrument Blank 
(calibration blank) 

Before begmning a sanqrle run, after every 10 
samples and at the end ofthe analysis sequence 

No analyte detected> L(X2 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Method Blank (preparation blank) One method blank ftir each group of 10 sanqples. No analyte detected > LOQ 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Matrix Spike ̂ S) One MS fin: eadh group of 10 sanqtles. 75-125% 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Duplicate Sample Analysis ; One duplicate fin each group of 10 samples. RPD<20% 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Laboratory Control Sample (LCS) One LCS fineach groig) of 10 samples. 80-120% 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

Serial Dilution One dilution test fbr each grotg) of 20 sanqrles. Within ±10% ofthe original 
determination 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

ICP Intrnference Check Solutions 
aCS-AandlCS-AB) 

Perfinm at the beginning of an analyticd run or 
once every 12 hours, whichever is more frequent 

80^120% 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

l^0SL;iJ!lgQSu01l dpiKO 

ICP Interelement (Correction. 
Factors 

oW"o40 OUAU roiOKiapn o^O 

Annually 
/ /o 

SW-846 6020 Paragraph 8.4 

SW-846 6020A 
(ICP-MS) 

Antimony, ; 
Arsenic, : 

MS Tunitig Sample Prior to calibration and analysis 95-105% 
SW-846 6010B 

acp) 
Iron, Sodium Instrument Detection Limit (IDL) 

Determination 
(Quarterly SOPGR-01-100,p.30 SW-846 6010B 

acp) 
Iron, Sodium 

Instrument Profile Run before initial calibration . 70-130% fimn the recorded 
value 

SW-846 6010B 
acp) 

Iron, Sodium 

' Instrument Calibration Run befine initial calibration r'^: 0.995 

SW-846 6010B 
acp) 

Iron, Sodium 

Initial (Calibration Daily tnitiiii calibration prior to sample analysis ; 90-110% recovery fiir each 
parameter 

SW-846 6010B 
acp) 

Iron, Sodium 

(Ciilibration Verification 
(second source standard) 

Befine beginning a saitqile rurt after every 10 
samples and attiie end ofthe analysis sequence 

90-110% recovery fbr each 
parameter 
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Method Parameter OC Check Minimum Frequency Acceptance Criteria 
Instniment Blank 
(calibration blank) 

i Befiue beginning a sample run, after every 10 
samples and at die end of die analysis sequence 

No analyte detected > LOQ 

Method Blank (preparation blank) One mediod blank for each group of 10 samples. No analyte detected> LOQ 
Matrix Spike ̂ S) One MS fin- each group of 20 sanqiles. 75-125% 
Diiplicate Sample Analysis One duplicate for each groiqi of 10 samples. RPD<10% 
Laboratory Control Sample (LCS) One LCS.for each group of lO samples. 90-110% 
Serial Dilution One dilution test for each group of 20 samples. Widim± 10% of the original 

i determination 
ICP Interfinence Check Solutions 
aCSA.1 andICSA-2) 

Perfionn at the begJioDing of an analytical run or 
once every 12 hours, whichever is more fiiequent 

1 80^120% spiked elemoits 
± 2*L0Q unspiked elements 

Contract Required Detection 
Limits (CRDL) 

After initial calibration blank and before ICSA-l 80-120% 

Laboratory Fortified Blank (LFB) One pCT sample batdt 75-125% 
Post Digestion Spike One fin- each group of 20 samplm. 80-120% 
ICP Intmelemeitt Correctian 
Factors 

Every six months 80-120% 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Initial Calibration 
(minimum 6 standards and a blaiik) 

Daily uutiiil calibration prior to sanqile analysis r'^O.OOPO MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Calibration Verification Before begiiming a sanqile run, after every 10 
samples and at die erul of the analysis sequence 

85-115% recovery for each 
parameter 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Instrument Blank 
(calibration blank) samples and at die end of the analysis sequence 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Mediod Blank (preparation blank) One method blank fiir each group of 10 samples. No analyte detected > LOQ 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Matrix Spike (MS) One MS fin- each group of 10 samples. 70%-125% 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Duplicate Sample Ana^sis One duplicate fiir eadi group of 10 samples: RPD<20% 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Detection Limit Confirmation 
Sample (CRL) 

One per run 80-120% 

MCAWW 325.2 
MCA WW 375.2 

Chloride 
Sul&te 

Laboratory Cratrol Sample (LCS) One LCS fin each-group of 10 samples. 85%-115% 
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TABLE 9-1 
SUMMARY OF DATA VALIDATION REQUIREMENTS 

Method Parameter OC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 
. 6020A Antiinony, 

Arsenic, 
Lead 

Ihstument Detection 
Limit (IDL) 
Deternunadon 

Eveiyduee months SW-846 6020 
Paragriq[>h 8.2 

Apply R to all results.for q)ecific analyte(s) 
without a current iDL determination; 

Internal Standards Monitor during every 
analysis 

Widiin 20% of the 
original calibratidn 
solution 

Apply R to all results for specific-analyte(s) 
not monitored for internal standards. 

' Tniriwl Calibration 
(minimum 1 standard 
and a blank) 

Daily initial calibration 
prior to sample analysis 

90-110 %R for each ^ 
parameter 

Apply Rto all results for specific analyte(s) 
' for aU sanqiles associated with the caUbration 
' ifcalibration not performed. If percent 
recovery (%R) is <90%, qiply J/UJ. If %R is 
>110%, apply J. If %R is <75% or >125%, 
apply R to all positive results. 

Calibration Verification ' 
(second source standard) 

Befine beginning a 
sanqile run, after every 10 
samples and at the end of 
the anafysis sequence 

90-110 %R for each 
parameter 

Apply R to all results for^specific analyte(s) 
fiv all sanqiles associated with the calibration 
if calibration not performed. If%Ris <90%, 
apply J/UJ. If%Ris>110%,apply J. If %R 
is <75% or >125%, apply R to all positive 
results. 

Instrument Blank 
(calibration blank) 

Before beginning a 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

Not detected >LOQ ^ply Rto aliresults for all arudytes for all 
samples without an associated calibration 
blank. Ifsample concentration is <5 * blank 
concentration, result will be qualified U. 

Method Blank 
(preparation blank) 

Analyze one tnediod 
blank for each group of 
10 samples. 

Not detected:> LOQ Apply Rto all results fin-specific analytes fin: 
all sanqrles without an associated method 
bhmk. If sample concentration is <10 * blank 
concentration, result will be qualified U. 

Matrix Spike (MS) Analyze one MS for each 
;groiq> of 10 sanqrles. 

75-125% Professional judgement will be used to 
determine if associated sample data should be 
qualified When fiequency is not met If%Ris 
<75%, apply J/UJ. If %R is>125%, apply J. 
If %R is <30%, apply R to all results. 
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Method Parameter ' OC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 
Duplicate Sample 
Analysis 

One diqjlicate sample fiv 
eachgroup of 20 samples; 

Ifresu1t8>5XLOQ, 
RPD<20% 

Ifresults<5XL0Q; 
JXXDQ value 

Professional judgementiwill be used to 
determine if assocuted sample data riiould be 
qualified when frequency is.notmeL Apply! ; 
to all: sample concentrations if acceptance 
criteria aremot met 

Laboratory Control 
Sample (LOS) i 

One LCS for each group 
: of 10 sanqtles or each 
; batch, whichever is more 
fioquent 

80-120% Professional judgement will be used to 
determine if associated^ sample data riiould be 
qualified when frequency is not met. If%R is 
<80%, apply JAJJ. If %Ris>120%,apply J. 
If %R is. -^0%, apply Rto all results. 

Serial Diliition One dilution test for each 
group of 20 samples. 

Within ± 10% of the 
origiiuil determination 

Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met Apply! 
to associated sample concentrations if 
acceptance criteria are not met: and sample 
concentration is >50 * IDL. 

ICP Interference Check 
Solutions 
aCS-AandlCS-AB) 

At the beginning of an 
analytical run or once 
every 12 hours, whichever 
is more jfiequent 

80-120% Professioiial judgement will'be used'to 
determine if associated sanqile dab should be 
qualified when frequency is not met If%Ris 
<80%, apply I/UI. If %R is >120%, apply !. 
If %R is -<30%, apply R to all results. 

Post Digestion Spike SW-846 6020 
Paragnq>h 8.6 

75 -125% Profi»sional judgement will be used to 
determine if associated sample data:Should be 
qualified when frequency is not met.: If %R is 
<75%,iq>ply !AJ!. If %R is >125%, apply !. 
If %R is <30%, apply R to all results. 

MS Tuning Sample Priior to calibration and 
analysis 

SW-8466020 
pan«rBph5.8 

Apply R to all results fin-all analytes frn-all 
samples associated with the MS tuning. 

Holding Time 
Specifications 

NA 180 d^s fiom sample 
collection to analysis 

Apply !AJ! to all sarrples analyzed after 
holding time -has elapsed. Pro^sional 
judgement will be used to determine if 
associated sample data should be rejected 
when.holding time is grossly exceeded. 
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Method ' Parameter ^ OCCheck Minlmam Frequency - ' Acceptance Criteria Qualifier Requirements: 
Fidd Diq>Iibate Analysis I per 10 samples collected If results >5 *L0Q, 

RPD<25% 

If results <5*L0Q, 
±L5*LO0 value 

ProfiBssional judgement wUl be used to 
determine if assocmted sample dsta should be 
qualified when fiequency is not met Apply J 
to all sample concentrations if acceptance 
criteria are ilot met 

IDL Determination Every three months SW-846 6020 
Paragraph 8.2 

Apply R to all results fin specific analyte(s) 
without a current IDL deler^^^^ati^u. 

6010B Iron, 
Sodium 

Instument Detection 
Limit (IDL) 
Determination 

: Every three months SOPGR-^l-100,pJ0 Apply R to aU results fbr specific analyte(s) 
without a current IDL determination. 

Internal Standiaids Monitor during every 
analysis 

Within ± 20% of the 
original calibration 
soludon 

Apply R to all results for specific analyte(s) 
not monitored for internal standards; 

Initial Calibration 
(minimum 1 standard 
andablank) 

Daily miriai calibration 
prior to sanqile analysis 

90-110 %R fin-each 
parameter 

Apply R to all results fin specific analyte(s) 
jforiaU samples associated with the calibration 
if calibration not perfinmed If percent 
recovery (%R) is <90%, ̂ ly JAJJ. lf%R is • 
>110%, apply J. If %R is <75% or >125%, 
iqiply R to all positive results. 

Calibration Verification 
(secorui source standard) 

Befine begummg a 
sanqtle run. after every 10 
sanqrles and at the end of 
the analysis sequence 

90^110 %R fin each 
parameter 

Apply R to all results fin specific analyte(s) 
for aU samples associated with the calibndOn 
if calibration not perfinmed. If %R is <90%, 
apply J/UJ. lf%Ris>110%,applyJ. If %R 
is <75% or >125%, tqiply R to all positive 
results. 

Instrument Blank 
(calibration blank) 

Befine beginning a 
sanqtle run, afler every 10 
samples and at die end of 
die analysis sequence 

Not detected> LOQ Apply R to all results fbr all analytes for all 
samples without an associated calibration 
blank. If sample concentration is <5 * blank 
concentration, resuh will be qtmlified U. 

Method Blank 
(preparation blank) 

Analyze onemediod 
blank for each grotq) of 
lOsanqiles; 

Not.detected>LC>Q Apply R to aU results for specific analytes for 
all samples: without:an associated method 
blank. If sample concentration is <10 * blank 
concenlrationi result will be qualified U. 

F:VOnCEAaOPROIECTS\ril I^IOWOU MlWMqpiioriivnu l-afrOAOWQAFmiV-l^ 



Refined Meutis 
Groundwater Monitoring QAPP 

Revisions: January2006 
Section 9J0 

Method Parameter OC Check ' Minimum Frequency Acceptance Criteria Onalifier Requirements 
Matrix Spike OkifS) Amtlyze one MS for each 

group of 10 sampliBS. 
75-125% Professional judgement will be used to 

determine if associated sample data should be ; 
qualified when frequency is not met If%R is , 
<75%, apply J/UJ. If %R is >125%, apply J. 
If :%R is <30%, ipply R to all results; 

Diq>licate Siample 
Analysis 

One diq)licate sample for 
each group of 20 samples. 

Ifiesdlts>5XLOQ, 
'RPD<20% 

IfTesults<5XL0Q, 
±LOQ value 

Professional judgement will be used to i 
determine if associated sample data riiould be i 
qualifi^ when frequency is not met Apply! 
to all sample concentrations if acceptance, 
criteria are not met 

Laboratofy Coniroil 
Saiiq;)le (LCS) 

One LCS for each groiqi 
of 10 samples or each 
batch, whichever is more 
fieqiient 

80-120% Professiotuil judjgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If%R is 
<80%, apply J/OJ. If %R is >120%, apply J. 
If %R is <50%, apply R to all results. 

Serial Dilution One dilution test fbr each 
group of 20 sanples. 

Widiin± 10%of1he 
ongmal detennmation 

Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met Apply J 
to associated sample concentrations if 
acceptance criteria are notimet and sample 
concentration is >50 * IDL. 

ICP Interference Check 
' Solutions 
(ICSA-landlCSA-2) 

At the beginning of an 
analytical run or once 
every 12 hours, whichever i 
is more fiequeiiL 

80-120% Professional judgement will be used'to 
' determine if associated sample data should be 
qualified when frequency is not met. If%Ris 

; <80%, apply JAJJ. If %R is >120%, apply J. 
If %R is <50%, apply R to all results. 

Post Digestion Spike SW-846 6020 
PaiagRph8;6 

75 -125% i Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met If %R is 
<75%, apply J/UJ. If %R is >125%, apply J. 
If %R is <30%, qrply R to all results. 

Holding Time 
Specifications 

NA 180 days fiom sample 
coll«:tion to analysis 

Apply J/UJ to all samples analyzed afim 
holding time has elapsed. Professional 
judgement will be used to determine if 
associated sample data should be rejected 
when holding time is grossly exceeded. 

nOnCEAOOPIUMBCnvncMOCISTlCHOIUiMrtMW Mbiiiliiiti|g Flu I-264MK>WqiUmi»-l^ 



Refined Meitals 
Groundwater Monitoring QAPP 

Revisions: January2006 
Section 9.0 

Method Parameter OC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 
Field Dupliicate Analysis 1 per 10 samples cblleded If results >5*L0Q, 

RPD<25% 

If results <5 *L0Q, 
;±1.5*L00value 

Ptofi»sional judgement will be used to 
determine if associated sample data should be 
qualified when fiequeni^ is not met Apply J 
to all . sample concentrations if acceptance 

' criteria are not met 
IDL Detennination Every tiuee months SW-846 6020 

Paragraph 8.2 
Apply R to all results fiu* specific analyte(s) 
wMiout acurrent IDL detmminatioiL 

325.2 
375.2 

Chloride 
Sulfide 

Initial Calibration 
(minimum 1 standard 
and a blank) 

•'Daily initial calibration 
prior to.sample analysis 

>0.0990 Apply R to all results for specific analyte(s) 
fiv aU samplesassociated with tiie calibrtdon^ 
if calibration not;perfi>rmed. If correlation 
coefficientis < 0.0990, imply J/R 

Calibration Verification 
(second source standard) 

Befine.beginnmga 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

85-115%R for each 
parameter 

Apply R to all results for specific analyte(s) ; 
fi>r aU' samples associated with the calibration 
if calibration not perfiirmed. If 94R is <90%, 
apply J/UJ. If %R is >110%, imply L If %R 
is <75% or >12594, imply R to all positive 
resulte. 

Instrument Blank 
(calibration blank) 

Befine'beginning a 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

Not detected >LOQ Aimly R to all results for all analytes for all 
samples widiout an associated calibration 
blaidt If sample concentration is less than 5 
times tire blar^ concentration, result will be 
qm^edU. 

Method Blank 
(preparation blank) 

One method blank fin* 
each group of 10 samples. 

Not detected >LOQ Aimly R to all results firr specific.aruilytes fiir 
all sarrmles without an associated metiiod 
blank. Ifsample concentration is <10 * blank 
concentration, result will be qualified U. 

MS One MS fin- rach group of: 
10 sanqiles. 

•75-12594 Professiorud judgement will be used to 
determine if associated sample data should be 
qualified when fiequeiu^ is not met If 94R is 
<7594, apply J/UJ. If 94R is >12594. apply J. 
fif 94R is <3094, app^ R to all results. 

Duplicate Sample 
Analysis 

One duplicate fi)r each 
i group of 20 samples. 

If results >5*L0Q, 
RPD<2094 

If results <5*L0Q, 
±L00 value 

Professibnal judgement will be used to 
determine if associated.sample data should be 
qualified'when fiequency is notmet. Apply J 
to all sample: concentrations if acceptance^ 

: criteria arenot met 

F:VOnCBA(X»m>IBCTSUVM^ Mbiijloiii« Flu l<2»(»aWQAmbl9.1.d^ 



Refined Metals 
Groundwater Monitoring QAPP 

Revisions: January2006 
Section 9.0 

Method Parameter QC Check Mintmnm Frequency Acceptance Criteria Qualifier Requirements 
LCS One ICS for each group 

of 10 samples or eadi 
batchy Vdiichever is more 
fiequent 

85-115% 

, Holding Time 
Specifications 

NA 28 days fiom sample 
collecddn to analysis 

Ptofessional judgement will be used to 
determine if associated sanq>le data should be 
qualified when fiequency is not met If %Ris 
<80%, apply J/UJ. If %R is>120%, apply J. 
If %R is -^0%, apply R to all results. 

Field Diq)licate Analysis 1 per 10 samples collected If results >5*L0Q, 
RPD<25% 

If results <5*L0Q, 
J:1.SXL0Q value 

Apply JAJJ to all samples analyzed after 
holding time has elapsed. Professional 
Judgement will be used to determine if 
associated sample data should be rejected 
when holding time is grossly exceeded. 
Professional judgement wUl be used to 
determine if associated sample data should be 
qualified when frequency is not met Apply J 
to all sarrq>le concentrations if acceptance 
criteria are not met 
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Refined Metals 
Groundwater Monitoring QAPP 

Revision 3; January 2006 
Section 11.0 

TABLE 11-1 
REFINED METALS SITE 

PREVENTATIVE MAINENANCE PROCEDURES 
SCHEDULE AND SPARE PARTS LIST 

Instrument Activity Frequency Spare Parts 
ICP-MS Change peristaltic tubing Every 8 hours Tubing ICP-MS 

Change gas and 
instrument filters 

As needed Filters 
ICP-MS 

Check to make sure the 
gas supply is sufficient 
for day's activities 

Daily Gases 

ICP-MS 

Clean nebtilizer Daily 
Hotplates Momtor temperature Daily 
Ovens Mpritor temperature Daily 
Refiigerators Monitor temperatiue Daily 
pH meter Calibrate with two 

standard solutions 
Daily, throughout day pHbuffers pH meter 

Replace electiodes As needed Electrodes 
Conductivity Meters Gaiihtate Daily Conductivity Meters 

Check batteries Daily Batteries 
Thermometer Check against calibrated 

thermometer 
Yearly 

F:\OFICEAacyPRO>BaS\FiM2aca-l04C«cpoitiVBWMoaitariE|Fkn l-lfl-OAOWQAFPlMII-I.doe 



Refined M( 
Groundwater Monitoring QAPP 

Revisions: January2006 
Section 13.0 

FIGURES 
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RMCBeechgiove 
Statiitical'Compaiuaiia of Groundwater Data 

MW-6, MW-S (downgradient) vs: MW-9 (npgradicait) 

Mnltiple Signiflcant Paired : Signiflcant 
Parameter % detects Distribution' Comparison Dlfferaice? Comparison 1 Difference? 
Aisenic >50% lognonnal One-way ANOYA no t-test no 
Barium >50% normal One-way AND VA yta trteat no 
ChnUmum : <50% normal Kmsbd-Waiiu ; . no. • • Manir-WicdiiiBy;^:^' lie-''•••.;! 
Lead >50% normal One-way ANOVA no t-test ! no 1 
CsdmiuiD <50%(onehit) normal Kriiskal-Wallis no . Miimt-WUtnqr i no. . 
Sfftiawtinn <50% (one hit) normal Kruakal-Wanis ;;; BfinmrY^tney no . 
Meremy 0% upgradient and downgiadient all non-detect ..no statistics perfbrmed 
Antimony 0% upgradieat and downgtadient an noiKlelBct..no statistics perfinmied 
Silver 0% upgiadieiit:and downgradient aU rum-detect...no statia itics perfbrmed 

one hit in 1991 (MW-S " l.lfig^). all oflier san^les are lum detect 
one hit in 1999 (MW-5'= 2.9|ig(L),:aIl oAer samples are non detect 

GWstab 12-200S.xls/data 
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LOG DATECQU' MATRIX GROUP TORD PARAMETER UNITS RESULT QUAL DL 
MW-5 6/12/1991 GW M T ANTIMONY MGri. U 0.005 
MW^ 12/11/2601 GW M T Antimony ug/L U 10 
MW^5 3/29/1993 GW M T ANItMONY MG/L U 0.005 
MW-5 12/14/1999 GW M T Antimony ug/L U 10 
MW-5 9/22/1999 GW M T ANTIMGNY UG/L U 10 
MW-5 12/27/1996 GW M T ANIIMGNY MG/L U 0.005 
MW-5 10/26/2003 GW M T Antimony ug/L U 10 
MW-5 12/4/1991 GW M T ANTIMGNY MG/L U 0.005 
MW-5 9/24/2001 GW M T Antimony ug/L U 10 
MW-5 9/11/1991 GW M T ANIIMGNY MG/L U 0.005 
MW-5 6/13/1992 GW M T ANTIMGNY MQ/L U 0.005 
MW-5 4/24/2005 GW M T Antimony ug/L y 1 
MW-5 5/25/1993 GW M T ANTIMGNY MG/L u 0.005 
MW-5 9G0/1992 GW M t ANtE^GNY MG/L u 0.005 
K^-5 12/17/1992 GW M T ANTIMGNY MG/L u 0.005 
MW-5 7/30/1992 GW M T ANTIMGNY MG/L u 0.005 
MW-5 3/27/1992 GW M T ANTIMGNY MG/L u 0.005 
MW-6S 10/26/2003 GW M T Antimony ug/L u 10 
MW-6S 12/11/2001 GW M T Antimony ug/L u 10 
MW-6S 9/24/2001 GW M T Antimony Ug/L u 10 
MW-«SR 4/24/2005 GW M T Antimony ug/L u 1 
MW-9 A/2Aa005 GW M T Antimony ug/L u 1 
MW-9 12/10/2001 GW M T Antimony ug/L u 10 
MW-9 912mm GW M T Antimony ug/L u 10 
MW-9 10/27/2003 GW M T Antimony ug/L u 10 

MW-5 6/12/1991 GW M T ARSENIC MG/L u 0.002 
MW-5 12/14/1999 GW M T Anienic ug/L 10 1 
MW-5 5/25/1993 GW M T ARSENIC MG/L u 0.005 
MW-5 12/17/1992 GW M T ARSENIC MG/L 0.006 0.002 
MW-5 12/4/1991 GW M T ARSENIC MG/L u 0.002 
MW-5 3/27/1992 GW M T ARSENIC MG/L 0.004 0.002 
MW-5 9/22/1999 GW M T ARSENIC UG/L 8.4 1 
MW-5 9/24/2001 GW M T Arsenic ug/L 7.6 1 
MW-5 6/13/1992 GW M T ARSENIC MG/L 0.057 0.002 
MW-5 12/27/1996 GW M T ARSENIC MG/L 0.0042 0.002 
MW-5 12/11/2001 GW M T Arsenic ug/L 5.4 1 
MW.5 3/29/1993 GW M T ARSENIC MG/L u 0.005 
MW-5 9/30/1992 GW M T ARSENIC MG/L u 0.002 
MW-5 7/30/1992 GW M T ARSENIC MQ/L u 0.002 
MW-5 9/11/1991 GW M T ARSENIC MG/L u 0.002 
MW-5 4/24/2005 GW M T Arsenic ug/L 3.2 1 
MW-5 10/26/2003 GW M T Arsenic ug/L 8.8 1 
MW-6S 9/24/2001 GW M T Arsenic ug/L 1.9 1 
MW-6S 12/11/2001 GW M T Arsenic ug/L 2.2 1 
MW-6S 10/26/2003 GW M T Arsenic ug/L 7.6 1 
MW-6SR mmoos GW M T Arsenic ug/L 1.5 1 

' MW-9 10/27/2003 GW M T Arsenic ug/L 4.2 1 
MW-9 9/22/2001 GW M T Arsenic ug/L 7.7 1 
MW-9 4/24/2005 GW M T Arsenic ug/L 2.1 1 
MW-9 12/10/2001 GW M T Arsenic ug/L 4 1 

MW-5 9/24/2001 GW M T Barium ug/L 170 10 
MW-5 4/24/2005 GW M T Barium ug/L 177 10 
MW.5 10/26/2003 GW M T Barium ug/L 159 10 

%DETECTS 
0% 

>50% 

>50% 



MW-5 12/11/2001 GW M T Barium ug/L 150 10 
MW-5 9/22/1999 GW M T BARIUM UGrt. 149 10 
MW-5 12/14/1999 GW M T Barium ug/L 162 10 
MW-6S 10/26/2003 GW M T Barium ug/L 228 10 
MW-6S 12/11/2001 GW M T Barium ug/L 79 10 
MW-6S 9/24/2001 GW M T Barium ug/L 92 10 
MW.6SR 4/24/2005 GW M T Barium ug/L 90 10 
MW-9 10/27/2003 GW M T Barium ug/L 43 10 
MW-9 4/24/2005 GW M T Barium ug/L 39 10 
MW-9 12/10/2001 GW M T Barium ug/L 68 10 
MW-9 9/22/2001 GW M T Bariinn ug/L 137 10 

MW-5 9/30/1992 GW M T CADMIUM MG/L U 0.0002 
MW-5 7/30/1992 GW M T CADMIUM MG/L U 0.0002 
MW-5 9/24/2001 GW M T Cadmium ug/L U 0.2 
MW-5 4/2^005 GW M T Cadmium Ug/L U 0.2 
MW-5 6/13/1992 GW M T CADMIUM MG/L U 0.0002 

MW-5 12/11/2001 GW M T Cadmiimi Ug/L U 0.2 
MW-5 6/12/1991 GW M T CADMIUM MG/L U O.OO02 
MW-5 3/27/1992 GW M T CADMIUM MG/L U 0.0002 
MW-5 12/14/1999 GW M T ug/L U 0,2 
MW-5 12/4/1991 GW • M T CADMIUM MG/L U 0,0002 
MW^5 5/25/1993 GW M T CADMIUM MG/L U 0.001 
MW-5 12/27/1996 GW M T CADMIUM MG/L U 0.001 
MW-5 10/26/2003 GW M T Cadmunii ug/L U 0.2 
MW-5 9/22/1999 GW M T CADMIUM UGO. U 02 
MW-5 3/29/1993 GW M T CADMIUM MG/L U 0.001 
MW-5 12/17/1992 GW M T CADMIUM MG/L U 0.0002 
MW-<S 12/11/2001 GW M T Cadimum ug/L U 0.2 
MW-6S 9/24/2001 GW M T Quteium ug/L U 0,2 
MW-6S 10Q6/2003 GW M T Cadmium ug/L U 0.2 
MW-<SR 4/24^005 GW M t Cadmium ug/L U 0.2 
MW-9 4/24/2005 GW M T CadimUixi ug/L U 0;2 
MW-9 10/27/2003 GW M T Cadmium Ug/L U 0.2 
MW-9 9/22/2001 GW M T Cadmium ug/L U 0.2 
MW-9 12/10/2001 GW M T Cadmium ug/L U 0.2 

MW-5 9/24/2001 GW M T Chromium . ug/L u 1 
MW-5 12/14/1999 GW M T Chromium ug/L 1.9 1 
MW-5 12/11/2001 GW M T ug/L u 1 
MW-5 9/22/1999 GW M T CHROMIUM UQ/L 1.5 u 1 
MW-5 10/26/2003 GW M T Chroimum u^ 1.1 1 
MW-5 4/24/2005 GW M T Chromium ug/L u 
MW-6S 12/11/2001 GW M T Chromium ug/L u 1 
MW-6S 10/26/2003 GW M T Chromium ug/L 4.5 1 
MW-6S 9/24/2001 GW M T Chroimum ug/L u 1 
MW-6SR 4/24/2005 GW M T Chromium ug/L 1.3 1 
MW-9 12/10^001 GW M T Chromium ug/L 2.2 1 
MW-9 9/22/2001 GW M T Chroimum ug/L u 1 
MWr9 10/27/2003 GW M T Chromium ug/L u 1 
MW-9 4/24/2005 GW M T Chromium ug/L u 1 

MW-5 9/22/1999 GW M T LEAD UG/L u 1 
MW-5 5/25/1993 GW M T LEAD MG/L u 0.003 
MW-5 12/27/1996 GW M t LEAD MG/L 0.0093 O.0O2 

<50% 

<50% 

>50% 



MW-5 3/29/1993 GW M T LEAD MGL U 0.005 
MW-5 12/11/2001 GW M T Lead ug/L 2.1 1 
MW-5 12/4/1991 GW M T LEAD MG/L U O.0O2 
MW-5 9/11/1991 GW M T LEAD MG/L U 0.001 
MW-5 4/24/2005 GW M T Lead ug/L 9.1 1 
MW-5 7/30/1992 GW M T LEAD MG/L 0.014 0.002 
MW-5 9/24/2001 GW M T Lead ug/L 2 1 . 
MW-5 6/12/1991 GW M T LEAD MG/L 0.005 0.001 
MW-5 9/30/1992 GW M T LEAD MG/L 0.003 0.002 
MW-5 12/17/1992 GW M T LEAD MG/L U 0.002 
MW-5 12/14/1999 GW M T Lead ug/L UJ 1 
MW-5 6/13/1992 GW M T LEAD MG/L U 0.002 
MW-5 3/27/1992 GW M T LEAD MG/L U 0.002 
MW-5 1(W6/2003 GW M T Lead ug/L 2.1 1 
MW-6S 10/26/2003 GW M T Lead ug/L 2.7 1 
MW-6S 9/24/2001 GW M T Lead ug/L U 1 
MW-6S 12/11/2001 GW M T Lead ug/L 1.3 1 
MW-6SR 4/24/2005 GW M T Lead ugO- U 1 
MW^ 4/24/2005 GW M t Lead ug/L 2.2 1 
MW-9 10/27/2003 GW M T Lead ug/L 1 1 
MW-9 9/22/20O1 GW M T Lead ug/L 1.6 1 
MW-9 12/10/2001 GW M T Lead ug/L U 1 

MW-5 4/24/2005 GW M T Mereiny ug/L u 0.2 
MW-5 9/24^001 GW M T Mercury iig/L u 0.2. 
MW-5 12/14/1999 GW M T Mercury ug/L u 0.2 
MW-5 12/11/2001 GW M T Mercury Ug/L u 0.2 
MW-S 9/22/1999 GW M T MERCURY UG(L u 0.2 
MW-5 10/26/2003 GW M T Mercury Ug/L u 02 
MW-6S 10/26/2003 GW M T Mercury ug/L u 0.2 
MW-«S 9/24/2001 GW M T Metciny ug/L u 0.2 
MW-6S 12/11/2001 GW M T Mercury Ug/L u 0.2 
MW-^SR 4/24/2005 GW M T Mercury ug/L u 0.2 
MWr9 10/27/2003 GW M T Mercury ug/L u 0.2 
MW-9 12/10/2001 GW M T Mercury ug/L u 0.2 
MW-9 9/22/2001 GW M T Mercury ug/L u 0.2 
MW-9 4«4/2005 GW M T Mercury ug/L u 0.2 

MW-5 12/11/2001 GW M T Selenium ug/L u 2 
MW.5 4/24/2005 GW M T Selenium ug/L u 2 
.MW.5 9/22/1999 GW M T SELENIUM UGiL u 2 
MW-5 9/24/2001 GW M T Selenium ug/L u 2 
MWr5 • 10/26/2003 GW M T Selenium UJ . 2 

MW-6S 9/24/2001 GW M T Selenium Ug/L u 2 
MW-6S 12/11/2001 GW M T Selenium ug/L u 2 
MW-6S 10/26/2003 GW M T Selenium Ug/L UJ 2 
MW.6SR 4/24/2005 GW M T Seleiuum ug/L u 2 
MW-9 9/22/20O1 GW M T Selenium ug/L u 2 
MW-9 4/24/2005 GW M T Selenium Ug/L u 2 
MW-9 12/10/2001 GW M T Selenium Ug/L u 2 
MW-9 10/27/2003 GW M f Selenium ug/L UJ 2 

MW-5 12/11/2001 GW M T Silver ug/L u 0.2 
MW-5 10/26/2003 GW M T SQver ug/L u 0.2 
MW-5 9/24/2001 GW M T Silver Ug/L UJ 0,2 

0% 

<50% 

0% 



MW-5 4/24/2005 GW M T Silver ug/L UJ 0.2 
MW-5 12/14/1999 GW M T Silver ug/L UJ 0.2 
MW'.S 9/22/1999 GW M T srL\^ UG/L R 0,2 
MW-6S 9/24/2001 GW M T Silver iig/L UJ 0.2 
MW-6S 12/11/2001 GW M T Silver ug/L U 0.2 
MW-6S l0<r26/2003 GW M T Silver ug/L U 0J2 
MW-6SR »7MmS GW M T , Silver ug/L UJ 0.2 
MW-9 12/10/2001 GW M T Silver ug/L U 0.2 
MW-9 9/22/2001 GW M T Silver ug/L UJ 0.2 
MW-9 4/24/2005 GW M T Silver Ug/L UJ 0.2 
MW-9 10/27/2003 GW M T Silver ug/L U 0.2 



MW-5 6/12/1991 Anemc 2 
MW-5 9/11/1991 Aisenic 2 
MWv5 12/4/1991 Ars«!nic 2 
MW-5 3/27/1992 Aiseoic 4 
MW-5 6/13/1992 Arsenic 57 
MW-5 7/30/1992 Arsenic 2 
MW-5 9/30/1992 Arsenic 2 
MW-5 12/17/1992 Arsenic 6 
MW-5 3/29/1993 Arsenic 5 
MW-5 5/25/1993 Aisenic 5 
MW-5 12/27/1996 Aisenic 4.2 
MW-5 9/22/1999 Arsenic 8.4 
MW.5 12/14/1999 Arsenic 10 
MW-5 9/24/2001 Arsenic 7.6 
MW-5 12/11/2001 Arsenic 5.4 
MW-5 10/26/2003 Arsenic 8.8 
MW-5 4/24/2005 ArsemC 3y2 
MW-6S 9/24/2001 Arsenic 1.9 
MW.6S 12/11/2001 An^c 2.2 
MW-6S 10/26/2003 Aisenic 7.6 
MW-6S 4/24/2005 Aisenic 1.5 
MW-9 9/22/2001 Aisenic 7.7 
MW-9 12/10/2001 Aisaac 4 
MW-9 10/27/2003 Aisenic 4.2 
MW-9 4/24/2005 Arsenic 2.1 

MW-5 9/22/1999 Baiium 149 
MW-5 12/14/1999 Barium 162 
MW-5 9/24/2001 Baiium 170 
MW-5 12/11/2001 Baiiiim 150 
MW-5 10/26/2003 Barium 159 
MW-5 4/24/2005 Barium 177 
MW-6S 9/24/2001 Barium 92 
MW-6S 12/11/2001 Barium 79 
MW-6S 10/26/2003 Barium 228 
MW-6S 4/24/2005 Barium 90 
MW-9 9/22/2001 Barium 137 
MW-9 1:2/10/2001 Barium 68 
MW-9 10/27/2003 Barium 43 
MW-9 4/24/2005 Barium 39 

MW-5 • 6/12/1991 Gadmium 0.2 
MW-5 9/11/1991 Gadmium 1.1 
MW-5 12/4/1991 Gadnuimi 0.2 
MWr^ • 3/27/1992 Cadmtuin 0.2 
MW-5 6/13/1992 Gadmium 0.2 
MW-5 7/30/1992 Gaduiium 0.2 
MW-5 9/30/1992 Gadminm 0.2 
MW-5 12/17/1992 Gadmium 0.2 



MW-5 

MW-5 
^-5 
iiIW-5 

3^/19^ Cadnmim 
•/^:5^Sj^^^Gaataaim' 

9/^i9^ea6t^m 

iMWrfiS 

1-. , / ' I0/2fi^p3-0«ir 
. 4«4^(»C^»iijm-

: •••H'Ji;L?:-/.v^-.-r-.~:« ; 

;MI^,;. 

MW-5 
MW-5 
MW-5 
MW-.5 
MW-5 
MW-5 . 
MW-6S 
MW-6S 
MW-6S 
MW-6S 
MW-9 
MW-9 
MW-9 
MW-9 

1 
1 

'.• 1-
0,2 
0.2 
0.2 
0,2 
0.2 
0.2 

.:• i 0.2 
^JO.2 •• 
||jO;2 ;. 

'-0^ 

9/22/1999 
12/14/1999 
9/24/2001 

12/11/2001 
10/26/2003 
4/24/2005 
9/24/2001 

12/11/2001 
10/26/2003 
4/24/2005 
9/22/2001 

12/10/2001 
10/27/2003 
4/24/2005 

frill fiiiihmi 

frhirtmnfm 

Chnnnnini 

dnoninmi 
Chronnduni 
Chtoniiuiii 

ChroDBiiiDi 
Ghtomiuin 
t JirrttrniiTTi 
frhrfwm'iim 
frhtmnniim 

•;i^-;o.2: 

1.5 
1.9 
1 
1 

1.1 
1 
1 
1 

4.5 
1.3 
1 

2.2 
1 
1 

MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MWv5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW.5 
MW-5 
MW-5 

6/12/1991 Lead 
9/11/1991 Lead 
12/4/1991 Le^ 
3/27/1992 Lead 
6/13/1992 Lead 
7/30/1992 Lead 
9/30/1992 Lead 

12/17/1992 Lead 
3/29/1993 Lead 
5/25/1993 Lead 

12^7/1996 Lead 
9/22/1999 Lead 

12/14/1999 Lead 
9/24/2001 Lead 

12/11/2001 Lead 
10/26/2003 Lead 
4/24/20Q5 Lead 

5 
1 
2 
2 
2 
14 
3 
2 
5 
3 

9.3 
1 
1 
2 

2.1 
2.1 
9.1 



MW-6S 
MW-6S 
MW-6S 
Mw^es 
MW-9 
MW-9 
MWr9 
MW-9 

9/24/2001 Lead 
12/11/2001 Lead 
10/26/2003 Lead 
4/24/200S Lead 
9/22/2001 Lead 

12/1O/20O1 Lead 
10/27/2003 Lead 
4/24/2005 Lead 

1 
1.3 
2.7 
1 

1.6 
1 
1 

2.2 

MW^5 ••• 
^ ^ :2i. • 

»l Selb6nini . : 2 



Arsenic 

MW-9 All_^Dowa 

Sample size (N) 4 21 
Num missings 0 0 

Minimum 2.1000 1.5O00 
Meucimum 7,7000 57.0000 

Std deviation 2.3338 11.7517 
Variance 5,4467 138.1015 

Std error 1.1669 2.5644 
C.V. 51.8624 166.9721 
Mean 4.5000 7.0381 

Geometric mean 4.0598 4.3117 
Quadratic mean 4.9331 13.4559 
Harmonic mean 3,6558 3.3263 

Median 4.1000 4.2000 
Kurtosis 2.0178 18.5792 

Goeff Icurtosis 5.0178 21.5792 
Skevniess 0.9856 4.2074 

Goeff skewness 0,4928 2.1037 
Quartiles: 

First quartile: 3.5250 2.0000 
Second quartile: 4.10OO 4.2000 
T^rd quartile: 5.0750 7.6000 

Log Nomial descriptive statistics 

all_down_lc5g 

Sanqple size (N) 
Nam missings 

Minimum 
Maximum 

Std .deviation 
Variance 

Std error 
C.V. 
Mesua 

Geometric meeui 
Quadratic mean 
Harmonic mean 

Median 
Kurtosis 

Goeff kurtosis 
Skewness 

Goeff skewness 
QuartileS: 

First quartile: 
Second qpiartile: 
Xhird guartile: 

21 
0 

0.4055 
4.0431 
0.8502 
0.7229 
0.1855 
58.1820 
1.4613 
1.2483 
1.6805 
1,0619 
1.4351 
2.8573 
5.8573 
1.3087 
0.6544 

0.6931 
1.4351 
2.0281 

MW-6) 



Arsenic (continued) 

OneWayANOVA 

ColKame Count Mean Std.Dev. Std.Err-
4. + + — — 

raw-9_log 4 1.4011 0.5309 0.2655 
all_down_log 21 1.4613 0.8502 0.1855 

+ + .1 + + 

One-way ANOVA Results 

Source DP SS MS F P 

Between Groups 1 0.0122 0.0i22 0.0183 
Within Groups 23 15,3035 0.6654 

Total 24 15.3157 

Confidence Level = 99.00% 
Critical F(0.0100>1,23) = 7.8811 

t-best ' 

Confidence Level = 0.99 

mw'^5_log vs. it|w-9_log: 

Senile Size 
Ntunber of Missings 

Mean 
0.1768 

Variance 
2.5868 

[Two Tail Test] 

mw-5^1og 
17" 
0 
1.5779 

0.7292 

mw-9_log 
4 
0 
1.4011 

0.2819 

Difference = 

Ratio = 

t-Value 
-1.2722 

Co-Variance 
Paired 

mW-6s_^log vs. raw-9_log: 

Probability 

-Ci.l5i23 

San^le Size 
Number of Missings 

Mean 
0.4352 

Variance 
1.8672 

mw^6s_log 
4 
0 
0,9660 

0.5263 

DF Critical t-Value 
3 5.8409 
Std Deviation = O.4203 

mw-9_log 
4 
0 
1.4011 

0.2819 

Probability t-Value 
Paired -1.0598 

Co-Variance ̂  0,0669 , Std Deviation = 0,4106 

DF 
3 

Difference = 

Ratio = 

Critical t-Value 
5,8409 



Barium 

MW-9 all^down 

Sample size (M) 4 10 
Num missings 0 0 

Minimum 39.0000 79.0000 
Maximum 137.0000 228.0000 

Std deviation 45-3532 46.2486 
Variance 2056.9167 2138.9333 

Std error 22.6766 14.6251 
C.V. 63.2101 31.7642 
Mean 71.7500 145.6000 

Geometric mean 62.8696 138.4269 
Quadratic mean 81- 7970 152.0671 
Harmonic mean 56.4159 130,8949 

Medism 55.5000 154.5000 
Kurtosis 2.2260 -0.2835 

Coeff kurtosis 5-2260 2.7165 
Skewness 1.5641 -0-0132 

Coeff skewness 0.7820 -O.0O66 
Quartiles: 

First guartile: 42.0000 106.2500 
Second guartile: 55.5000 154.5000 
Third guartile: 85.2500 168.0000 

Data Distnbutioii is Norm^ 

One-way ANOVA 

ColName Count Mean Std.Dev. Std.Err. 

MW-:9 
al.l_dpwn 

4 71-7500 45.3532 22.6766 
10 145.6000 46.2486 14-6251 
+ + + 

One-way AMOVA Results 

========= 

Source DF SS MS 

Between Groups 
Within Groups 

1 15582.3500 15582.3500 
1.2 25421.1500 2118.4292 

7.3556 

Total 13 41003.5000 

Cbiifidence Level = 99.00% 
Critical F(0.0100,1,12) = 9.3302 



Barium (continued) 

t'^-test 

Gonfidende Level = 0.99 

MW-5 vs. MW-9: 

Sairple Size: 
Ntimber of Hissings 

Mean 
89.4167 

Variance 
0.0590 

[Two Tail Test] 

MW-5 
6 
0 

161.1667 

121.3667 

MW-9 
4 
0 
71.7500 

2056.9167 

Difference = 

Ratio » 

Paired 
t-Value 
3.3633 

Co-Variance 

ProbeOsility 

-228.4167 

DP Critical t-Value 
3 5.8409 
Std Deviation » 25.5702 

MW-6S VS. MW-9: 

Sample Size 
Wumber of Missings 

Meeui 
50.5000 

Variance 
2.4322 

MW-6S 
4 
0 

122.2500 

5002.9167 

MW-9 
4 
0 

71.7500 

2056.9167 

Difference 

Ratio 

Paired 
t-Value 
1.0313 

Go-Variance 

Probability DP •m 
-1265.2500 , 

Critical t-Value 
5.8409 

Std Deviation = 48.9651 



Cadmium 

MW-9 all_^down 

Sa-nqple size (N) 4 21 
Mum missings 0 0 

Minimum 0.2000 0.2000 
Maximum 0,2000 1.1000 

Std deviation 0.0000 0.3325 
Variauace 0.0000 0,1106 

Std error 0.0000 0.0726 
c.v. O.OOOO 93.1064 
Mean 0.2000 0.3571 

Geometric mean 0.2000 0,2730 
Quadratic meah 0.2000 0.4826 
Hazmbnlc mean 0.2000 0.2362 

Median 0.2000 0.2000 
Kurtosis MaM 1.0615 

Coeff kurtosis . NaN 4.0615 
Skewness MaM 1.7149 

Coeff skevmesB MaM 0,8575 
Quartiles: 

First quartlle: 
Second quartlle: 
Third quartlle: 

Data Distribution is Normal 

0.2000 
0.2000 
0^2000 

0.2000 
0.2000 
0.2000 

KjraBkal-WalliB test (<50% detects) 

Rcuiked Data Statistics Table 

Average Rank Column Name Count Ranked Sum 
+ +-, + 

MW-9 4 44.0000 
all down 21 281.0000 

Column Ncuxte 
Percentiles 

Mean Std.Dev. Median 

11.0000 
13.-3810 

25 - 75 

MW-9 
0.2000 

all down 
0.2000 

0.2000 

0.3571 

H (test value) 
Degree of Freedom 

Probability 

0.0000 

0.3325 

0.351648 
1 

0.2000 

0.2000 

0.2000 

0.2000 



CMmium (con.i&ued) 

Minn-Wliitn^ test 

MW-5 VS. MW-9; 

Column Name MW-5 MW-9 

Sample Size 
Total Sum 

Mean 

17 
6.7000 
0.3941 

Minimum Sample Size 
U1 
R1 

Maximum Sanpie Size 
U2 
R2 

Minimum t7 
Steuidard Deviation 

z-score 
Two-tailed P value 

MW-eS vs. MW-9: 

Column Name MW-6S 

4 
0.8000 
0.2000 

42.000000 
36.000000 
17 
26.000000 
195.OOOOOO 
26.000000 
11.165423 
0.716498 

MW-9 

Sample Size 
Total Sum 

Mean 

4 
0.8000 
0.2000 

Minimum Satplc Size 
U1 
R1 

Meucimum Sample Size 
U2 
R2 

Minimum U 
Standard Deviation 

z-score 
Two-tailed P value 

4 
0.8000 
0.2000 

8.000000 
18.000000 
4 
8.0OO0OO 
18.000000 
8.000000 
3.464102 
0.000000 



Chromium 

MW-9 all_down 

Sanple size (N) 4 10 
Num missings 0 0 

'Minimum 1.0000 1.0000 
Maximum 2.2000 4.5000 

Std deviation 0.6000 1.0853 
Varismce. 0.36OO 1.1779 

Std error 0.3000 0.3432 
C.V. 46.1538 70.9350 
Mean 1.3000 1.5300 

Geometric mean 1.2179 1.3376 
Quadratic mean 1.4000 1.8442 
Harmonic mean 1.1579 1.2356 

Median 1.0000 1.0500 
Rurtosis 4.0000 7.9715 

Coeff kurtosis 7.0000 10.9715 
Skewness 2.0000 2.7610 

Coeff skewness 1.0000 1.3805 
Quartiles: 

First cpiartile: 1.0000 1.0000 
Second guartile: 1.0000 1.0500 
Third guartile: 1.3000 1.4500 

Data Disttihutioii is Normal' 

Xruskal-^Wallls test (<50% detects) 

Ranked Data Statistics Table 

Column Name Count Rsuiked Sum Average Raidc 
+ + — 

MW-9 4 26.5000 6.6250 
all_down 10 78.5000 7.8500 

Column Name Mean Std.Dey. Median 25 - 75 
Percentiles 

MW-9 
1.3000 

all dovm 

1.3000 

1.5300 

0.6000 

1.0853 

1.0000 

1.0500 

1.0000 

1.0000 
1.4500 

H (test value) s 0.245000 
Degree of Freedom = 1 

Probability = 



Mann-Whltn^ test 

HW-5 vs. MW^9: 

Chromium (continued) 

Cblunih Name MW-5 MW-9 

Sample Size 6 4 
Total Sum 7.5000 5.2000 

Mean 1.2500 1.3000 

Minimum San^le Size SS' 4 • 
Ul s 13.500000 
R1 =» 20.5OO0OO 

Msucimum Sample Size s 6 
U2 SS 10.500000 
R2. SS. 34.500000 

Minimum U B 10.500000 
Standard Deviation SS 4.690416 

z-score = 0.319801 
Two-tailed P value = •B0 

MW-6S vs. MW-9: 

Column Nsune MW-6S MW-? 

Sairple Size 
Total Sum 

Meaii 

4 
7-8000 
1.9500 

4 
5.2000 
1.3000 

Minimum San^le Size » 4 
U1 » e.000000 
R1 = 20.000000 

Maximum Sample Size = 4 
U2 o 10.000000 
R2 = 16.000000 

Minimum U = 6.000000 
Stauidard Deviation = 3.464102 

Z-score = 0.577350 
Two-tailed P value = 



Lead 

MW-9 all down 

Sample size (N) 
Num missingB 

Minimim 
M^lmuin 

Std deviation 
Variauice 

Std error 
c.y. 
Mean 

Gepmet-ric mean 
Quadratic mean 
Harmonic mean 

Median 
Kurtosis 

Goeff ImrtoBis 
SkewneBS 

Cpeff BkewnesB 
QuartileB: 

First guartile: 
Second quartile: 
^ird guartile: 

Dati Distribution is Nor mal 

4 
b 

l.OOOQ 
2.2000 
0.5745 
0.3300 
0.2872 

39.6177 
1,4500 
1.3697 
1.5330 
1.2989 
1.3000 
-1.2893 
1.7107 
0.8546 
0.4273 

1.0000 
1.3000 
1.7500 

21 
0 

1.0000 
14.0000 
3.4057 
11.5989 
0.7432 

99.8883 
3.4095 
2.4361 
4.7615 
1.9182 
2.0000 
4,0517 
7.0517 
2.0791 
1.0396 

1.1500 
2.0000 
4.0000 

One-way ANOVA 

ColName Cpvint Mean Std.Dev. Std.Err-
+ +--• + +--• 

MW-9 4 1.4500 0.5745 
all dPwn 21 3.4095 3.4057 

0.2872 
0.7432 

One-Way ANOVA Reaults 

ssss.BSsassBS8SSSSSBaassiss'ss88sssss8ssaas'B8as8B8asasasBss'as8asBssss8sss'8 

Source DF SS MS F P 
.-+ + +-- + 

Between Groupa 1 12.90i5 12.9015 1.2737 
Witihin GrPups 23 232.9681 10.1290 

+ + + + 
Total 24 245.8696 

Confidence Level = 99.00% 
Critical F(0.0100,1,23) = 7.8811 



Lead (continued) 

t-test 

Confidence Level = 0.99 

MW-S VB. MW-9: 

Saiiple Size 
Kumber of Missings 

Mean 
2.4088 

Varieuice 
40.1480 

[Two Tail Test] 

MW-5 
17 
0 
3.8588 

13.2488 

MW-9 
4 
0 
1.4500 

0.3300 

Paired 
t-Value 
1.2710 

Go-Variance 

Probability PF 

0.3000 

Difference 

Ratio 

Critical t-Value 
5.8409 

Std Deviation = 0.8261 

MW-6S vs. MW-9: 

San^le Size 
. Muniber of Missings 

Mean 
0.0500 

variance 
2.0000 

MW-6S 
4 

. 0 
1.5O00 

0.6600 

MW-9 
4 
0 
1.4500 

0.3300 

Difference 

Ratio 

t-Value 
Paired O.0793 

Co-Variance = -0.,3000 

Probability DF Critical t-Value 
5.8409 

Std Deviation = 0.6305 



Selenlim 

MW-9 all_^dowh 

Sa^le size (N) 4 10 
NUiti missings 0 0 

Minimum 2.0000 2.0000 
Maximum 2.0000 2.9000 

Std deviation 0.0000 0.2846 
Variance 0.0000 0.0810 

Std error O.OOOO 0.0900 
C.V. 0.0000 13.6175 
Mean 2.0000 2.0900 

Geometric meeui 2.0000 2.0757 
Quadratic mean 2.0000 2.1074 
Harmonic mean 2.0000 2.0641 

Median 2.0000 2.0000 
KiirtosiS NaN 10.0000 

Coeff kurtosis NaN 13.0000 
Skewness NaN 3 r1623 

Coeff skewness NaN 1.5811 
Quartiles: 

First quartile: 2.0000 2.0000 
Second quartile: 2.0OOO 2.0000 
third quartile: 2.0000 2.0000 

Data Disttibiiti(m.is Normal 

Kruskal-WalllB test (<50% detects) 

Ranked Data Statistics table 

Column Name Count Ranked Sum 

MW-9 4 28.0000 
all down 10 77.O0OO 

Average Rank 

Column Neune 
Percentiles 

Mean Std.Dev. Median 

7,0000 
7.7000 

25 - 75 

MW-9 
2.0000 

all down 
2.0000 

2.0000 

2.0900 

o.oooo 

0.2846 

2.0000 

2.0000 

2.0000 

2.0000 

H (test value) o 0.080000 
Degree of Freedom = 1^ 

Probability = 



Selenium (continued) 

Mann-^WUtneytest 

MW-5 VS. MW-9: 

Colutnn Name MW^S MW-9 

Saitple Size 6 4 
Total Sum 12.9000 8.0000 

Mean 2.1500 2.0000 

Minimum Sainple Size = 4 
U1 = 14.000000 
R1 = 20.000000 

Maximum Saii^le Size = e 
U2 = 10.000000 
R2 - 35.000000 

Minimum U = 10.000000 
Standard Deviation •= 4.690416 

z-score = 0.426401 
Two-tailed P value = 

MW-6S vs. lW-9: 

Column Name MW-6S MW-9 

Sanple Size 4 4 
Total Sum 8.0000 8.0000 

Mean 2.0000 2.0000 

Minimum Sample Size = 4 
U1 = 8.000000 
R1 » 18.000000 

Maximum Sample Size = 4 
Ui2 B 8.000000 
R2 = 18.000000 

Minimum N = 8.000000 
Stcuidard Deviation = 3.464102 

z-score = 0.000000 
Two-tailed P value 
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1.0 INTRODUCTIQN 

On My 14, 1998, Refined MetaJs Corporation ^RMC) entered into a Consent Decree with the 

Indiana Department of Environmental Management (IDEM) and the United States Environmental 

Protection Agency (EPA) to Settle complaints against RMC by IDEM and EPA regarding certain 

environmental matters at the RMC Facility located at 3700 Arlington Avenue, Beech Grove, Indiana 

(the "Site",) Section VI, Paragraph 37 of the Consent Decree requires that RMC close the onsite 

surface impoundment in accordance with the requirements of 40 C.F.R. Part 265, Subparts F and G, 

and 329 lAC 3.1-10-1(8). Among other things, these regulations require that, for the surface 

impoimdment, a grOimdWater monitoring program must be in place to determine the surface 

impoundment's impact to groundwater. This Sampling £uid Analysis Plan (SAP) for Groundwater 

Monitoring specifies how groundwater will be monitored to meet this requirement. 
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2.0 SITE-HISTQRY 

2.1 GENERAL SITE DESCRIPTION 

The Site was the loeatipn of secondary lead smelting operations fix)m 1968 throtigh 1995. The 

location of the Site is shown on Figure 2-1. The Site ceased noimal operations on December 31, 

1995. The Site, as shown on Figure 2-2, covers approximately 24 acres which includes 

approximately 10 acres where smelting operations occurred. The remainder of the Site consists of 

areas of lawn and woOds. The former smelter area contains several structures identified as the 

Battery Breaker, Material Storage and Furnace, Refining, Waste Water Treatment/Filter Press, and 

Office Buildings. Other smaller structures exist including a vehicle maintenance building, 

baghoUses, and pump houses. 

At this time, the Site is idle except for the storm water treatment system, which remains in operation 

to collect and treat storm water runoff fium the lined lagoon and other site areas. The indoor and 

outdoor waste piles have been removed. 

2.2 OPERATIONAL HISTORY 

2.2.1 Operations 

During its operating life, the facility handled materials, which were classified as hazardous materials 

or hazardous wastes imder the Resource Conservation and Recovery Act (RCRA). These primarily 

consisted of lead bearing materials that were processed for lead recovery. In accordance with the 

requirements of RCRA, the facility completed and submitted a RCRA permit application. On 

November 19,1980 the facility was granted approval to operate indoor and outdoor hazardous waste 

piles under Interim Status. Facility documents also identify a lined lagoon; however, it does not 

appear to have been iheluded on the Facility Part A Permit Application until after 1991. The lagoon 

was, and still is Used, to collect facility storm water runoff 
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2.2.2 Smelting 

The facility was constructed as a secondary lead smelter to recycle lead-acid batteries and other lead 

bearing wastes. Auto batteries constituted 90 percent of the materials recycled, and tiie remainder 

was waste material trom battery manufacturers and other lead scrap. Prior to 1984, battery crushing 

was performed off-site at other commercial facilities. In 1984, the battery breaker was constructed 

on-site. The batteries were fed into the battery crusher where the tops of the batteries were sawed off 

and the sulfuric acid was collected in a sump and transferred into a stainless steel tank that drained to 

the wastewater treatment system. The battery casings and their contents were tumbled and crushed. 

Lead plates and other lead parts were separated and transported to Waste piles to be later fed into the 

furnace. The battery casings were shredded and separated into plastic and ebonite in a flotation tank. 

The plastic was blown into a trmler for sale to an offsite recycler. Ebonite casings were placed in a 

separate waste pile and then fed into the blast furnace as a supplemental fuel. 

2.2.3 Refining 

Molten lead from the blast furnace was tapped from the bottom of the furnace to kettles in the 

adjacent refirung and casting area. In the kettles, the molten lead was tested to determine its quality. 

Antimony arid tin were either added or removed to create the required lead type and quality. 

Removal of antimony tmd tin was performed by adding sodiimi hydroxide or through oxidation. If 

the lead contained excess copper it was removed through the addition of red phosphorus. The excess 

antimony, tin, copper, and other impurities formed as dross on top of the molten lead and were 

removed through skimming. The dross was returned to the blast furnace. The refined lead was 

typically cast into 60-pound bars that were cooled, extracted and stacked for shipment off-site. 
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3.0 SITE SETTING 

3.1 PHYSICAL SETTING 

The Site is located in the White River Drainage Basin. The Site is situated on a minor local 

topographic high with a surface elevation of approximately 845 feet above mean sea level (msl). The 

of the Site slopes to the noithwest toward the intermittent headwaters of Beech Creek. Surface water 

from within the former manufacturing areas of the S ite is collected in the storm water management 

basin and is treated and discharged to the municipal sewer system. 

Prior to construction of the present-day storm water collection and control system, surface water 

from the northern portion of the facility flowed to the intermittent stream that flows northwest to the 

headwaters of Beech Creek. Surface water from other areas on the Site historically flowed to the 

same location as the present-day (geomembrane lined) storm water basin, which Was reportedly 

concrete lined. Water collected in this impoundment either evaporated, or when full, overflowed to a 

drainage ditch that flowed off-^site to the east and then to the souths eventually discharging to Sloan 

Ditch. Sloan Ditch flows 0.6 mile west-southwest to Chmchman Creek, which flows to the west 0.9 

mile and discharges to Beech Creek. Beech Creek flows 1.2 miles to the southwest to Lick Creek, 

which then flows 7 miles to the White River. 

3.2 REGIONAL GEOLOGY AND HYDROGEOLOGY 

bluish-gray, or gray sand or silt with some clay and pebbles and scattered cobbles and boulders. The 

drift cover in Marion County is believed to be composed of three drift sheets resulting from the 

Kansan^ Illinoianj and Wisconsin glaciations. Till thicknesses range from less than 15 feet to greater 

than 400 feet. The Site is underlain by approximately 200 feet of imconsolidated material. Bedrock 

is encountered at an elevation of approximately 640 feet mean sea level (on the order of 200 feet 

bgs), and consists of middle Devonian-aged dolomitic limestones. The limestones consist primarily 
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of the Geneva Dolomite and the Jefferson Limestone. The Geneva Dolomite is a light gray to tan 

and buff to chocolate brown dolomite that contains white crystalline calcite masses. The 

Jeffersonville Limestone is a pure limestone in the upper portion of the formation, and is laminated 

with organic material in the lower portion:. The organic laminae are more argillaceous than the 

coralline zone (Harrison, 1963). Meyer, 1975 indicates that shale is present beneath the glacial till 

and overlying the limestones. Additional detail on the shale unit is not provided by Meyer. The 

regional dip is to the southwest so that progressively younger formations are encountered below the 

till plain to the southwest. 

Regionally, groundwater is encountered in un-named sand and gravel beds overlying the bedrock, the 

Jefferson Limestone and Geneva Dolomite, and the Niagaran Limestones (Harrison, 1963). The 

sand and gravel glacial outwash that coincides with the courses of the White River and Fall Creek is 

the aquifer of greatest economic importance in Marion Coimty. The location of this aquifer generally 

coincides with the glacial melt water and outwash deposits along the major streams. Fall Creek 

enters White River upstream of the Site. The White RiVer sand and gravel aqiiifer is located 

approximately 5.3 miles west of the Site. The sand and gravel aquifer is unconfihed and flows 

toward and dischiarges to the surface water bodies. The hydraulic conductivity was determined for 

sand, sand and graVel, and gravel by Meyer, 1975 and is as follows: 

Sand 40.ft/day 

Sand and Gravel 240 fl/day 

Gravel 415 ft/day 

The hydraulic conductivity of the silt and clay Was determined to be toO low for reporting purposes 

by Meyer. Specific capacity and lithologic information used in Meyer's hydraulic conductivity 

calculations of the sand and gravel glacial outwash deposits were obtained from drillers' records, 

it is noted by Meyer that three thin, areally discontinuous, sheet-like deposits of sand and gravel in 

the till-plain area are separated by beds of silt and clay that cause the groundwater in these deposits 

to be semi-confined. Meyer also notes that large areas of silt and clay often separate one area of an 
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aquifer from another. The elevation of the uppermost semi-confined aquifer beneath the Site WM 

estimated to be approximately 720 ft msl (approximately 120 feet bgs) and is oyeriain by deposits of 

vaiying thickness of silt and clay. Groundwater flow in the uppermost regional semi-Gonfrned 

aquifer is to the northwest. The middle regional semi-confined aquifer is not mapped beneath the 

Site because an aqUitard (clay Unit) is mapped in the area. The elevation of the lower regional semi-

confined aquifer beneath the Site is approximately 660 ft msl (180 ft bgs) and flow is to the 

southeast. 

The average daily industrial and municipal groundwater pumpage for Marion County is 28.95 

million gallons per day (mgpd). Less than 20 percent of the industrial/municipal pumpage is from 

the bedrock. Also, less than 20 percent of the total pumpage is obtained outside the unconfined 

glacial-outwash aquifer which occurs only along the White River and Fall Creek and is located at 

least 5.3 miles west of the Site. The major centers of groundwater pumpage occurred within 

approximately one mile of a major stream. The estimated total domestic groimdwater pumpage is 

9.0 to 11.0 mgpd (Meyer 1975). 

3.3 SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY 

Based on results of the RFI activities, the surficial geology at the Site is consistent with the regional 

geology-described in Section 3.2. Various portions-of-the-Site_have been altered due to plant 

operation activities. Several topographic high moimds in the wooded area northeast of the 

manufacturing area and adjacent to the intermittent stream/stormwater drainage ditch are believed to 

be fill material from on-site construction activities. Similarly, paved areas and areas below the 

structures on-site have been frUed with gravel of thicknesses ran^g from 6 to 12 inches. 

Fom deep borings identified as MW-ID, MW-2D, MW-3D and MW-6D were advanced on-site to 

depths ranging from HQ feet to 130 feet bgs during the Phase I RFI to characterize subsurface 

conditions. Borings MW-2P and MW-6D were subsequently converted mto monitoring wells as 

discussed below. The logs for these four deep borings are attached in Appendix A. Stratigraphy 
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typically varies from elayey silt to sandy silt, occasionally grading into a clay or sand. When 

encountered, zones of clay or sand were generally thin and laterally discontinuous. The only notable 

exception was a clay layer encountered in all four deep borings that ranged in thickness from 7 to 12 

feet at depths between 50 and 60 feet below ground surface (bgs), A second clay zone was 

encountered in each of the deep borings at depths typically between 90 and 100 bgs. llie thickness 

of the till plain beneath the Site is at least 110 to 130 feet as bedrock was not encountered in any of 

the deep borings. 

Shallow groundwater encoimtered at the Site is believed to represent a local perched zone of 

saturation in sand layers within the glacial till. AGC reviewed the logs of the four deep and six 

shallow borings advanced during the RFI and CMS, and frie five sh^low boring logs advanced prior 

to installation of site monitoring wells MW-1 throughMW-5 in 1991 (see Appendix A). The boring 

logs indicate that the sand layers vary in thickness and elevation throughout the Site. The 

piezornetric surface for the shallow on-site wells for the three latest sampling events is provided as 

Figures 3-1 (September, 2001), 3-2 (December, 2001) and 3-3 (October, 2003). As show, 

groundwater flow in the shallow on-site wells appears to be to the southeast beneath the former 

manufacturing areas (an area covered with buildings and pavement) and towards the east-northeast 

beneath the areas north of the former manufacturing area. The piezometric surface for the shallow 

-perched groundwater on-site is less than 5 feet bgs. Southeastof the former manufacturing area, 

shallow-groundwater flow heads due south. The change in flow appears to.be-the.result-of.greater 

amounts of infiltration occurring in the poorly drained grass areas between Arlington Avenue and the 

former manufacturing area. The area in the general vicinity of MW-11 will typically have standing 

water. 

Boring logs for the deep borings on-site indicate that a substantial thickness of silt and clay is 

deposited below the shallow zone of saturation. The deep wells completed on-site for the Phase I 

RFI (MW-2D and MW-6D) were set in a middle perched zone located 75 to 85 feet below grade. It 

should be noted that these borings were advanced to 110 and 123 feet below grade. The other two 

deep borings (MW-1 D and MW-3D) did not encormter a distinct middle perched zone, although bodi 
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borings were advanced to a final depth of 130 feet bgs, as specified in the Phase IRFI Work Plan. 

The regional uppermost semi-confined aquifer was not encountered in any of the deep borings. 
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4.0 SUMMARY OF PREVIOUS GROUNDWATER SAMPLING 

4.1 GENERAL 

Two groundwater sampling events were performed as part of the Phase IRFL: The wells sampled 

during the Phase I RFI included five original wells, MW-1 through 5, screened in the shallow 

perched zone, one shallow well, MW-6, and two deeper wells screened in the middle perched zone, 

MW-2PandMW-6D. 

Two additional rounds of groundwater sampling were performed during Phase II RFI investigation 

activities which also included the installation of three additional shallow wells, MW-7,8, and 9. A 

fifth groundwater sampling event was performed during October 2003, which also included the 

installation of two more shallow wells, MW-10 and 11. The sampling results are provided in Tables 

4-1 through 4-14. 

4.2 SUMMARY OF GROUNDWATER SAMPLING RESULTS 

samples collected during ftie RFI. As showm this includes the results of up to five sampling events. 

The results may be summarized as follows: 

AntiTrinnv 

Antimony analysis was performed on 22 filtered and 41 unfiltered samples from wells monitoring 

the shallow perched groundwater zone. The method detection limit for all analysis was 10 pg/1. 

Antimony was detected in one unfiltered sample at a concentration of 14 pg/1. Diat sample was the 

first sample collected from MW-8 (9/22/01) following well installation. All other samples (filtered 

and Unfiltered) were below detection. The Region IX Prelimimuy Remediation Goal (PRG) for tap 

water is 15 pg/1. The IDEM default value for residential groundwater is 6 pg/1. 
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Foiir imfiltered s^ples were collected and analyzed for antimony from the wells monitoring the 

middle perched zone (MW-2D and M W-6D). All four results were below the detection limits of 10 

ug/1. 

Arsenic 

Arsenic analysis was performed on 22 filtered and 41 uhfiltered Samples from wells monitoring the 

shallow perched groundwater zone. The method detection limit for all analysis was 1.0 pg/l. 

Arsenic was detected in nearly every sample analyzed, including the well designated as the 

upgradient Well (MW^9.) The Region IX Preliminary Remediation Goal (PRO) for arsenic in tap 

Water is 0.045pg/l, The IDEM default value for arsenic in residential groundwater is 50 pg/1. A 

background concentration for arseruc calculated as the mean plus one standard deviation using the 

unfiltered results from MW-9 was 8.5 jig/l. When compared against the IDEM residential default 

value of 50 pg/l one sample (MW-7, October 2003) had an exceedance. When compared against the 

calculated backgrormd value of 8.5 pg/l, 23 of 41 unfiltered samples and 8 of the 22 filtered samples 

represented an exceedance. Sixteen (16) unfiltered samples and all 8 of the filtered samples 

exceeding 8.5 pg/1 were collected from wells MW-1, MW-2, MW-7, MW-8, and MW-IO. 

Four unfiltered samples were..collected-and analj^ed for arsenic from the wells monitoring the 

middle perched zone (MW-2D and-MW-6D). None of the results-exceeded the IDEM residential 

defriult value of 50 pg/l. No regional background concentratiori for arsenic has been established for 

the .middle perched zone. 
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Lead 

Lead analysiis was peifdnned on 22 filtered and 41 unfiltered samples from wells monitoring the 

shallowperchedgrOimdwaterzone. The method detection limit for lead analysis was l.Opg/1. Lead 

was detected in 25 of the 41 unfiltered samples and 6 of the 22 filtered samples. The E)EM default 

value for lead in residential groundwater is 15 pg/l. USEPA Region IX does not list a PRG for lead 

in tap water. Eleven (11) of the imfilteied samples and five of the filtered had lead concentrations 

eqiial to or greater than I S pg/1. Ten (10) of the unfiltered and all of the filtered results equal to or 

greater than 15 pg/l came from MW-2, MW-7, and MW-8. The remaining single unfiltered 

exceedahce was collected during the first round of sampling from MW-6 using a baler, while all 

other wells were sampled using low flow sampling techniques. MW-6 was reconstructed during 

August 2001 and subsequent sampling events were completed using low flow sampling techniques. 

No exceedances were observed in MW-6 after reconstruction. 

Four unfiltered samples were collected and analyzed for lead from the wells moriitorihg the middle 

perched zone (MW-2D and MW-6D). Groundwater sampling results for the middle perched zone 

indicated a total lead concentration below the EPA Action Level of 15 pg/l in the samples collected 

during the Phase IRFI. 

Other Metals 

Other metals analyzed during the RFI groundwater sampling were cadmium, barium, chromium, 

mercury, selenium, and silver. No exceedances of the corresponding values under the IDEM default 

residential or Region IX tap water PRGs were observed for these compounds in either the shallow or 

middle perched zones. 
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5.0 SAMPLING RATIONALE 

Under this plan, RMC proposes to collect and analyze samples from four (4) shallow groundwater 

monitoring wells. The groxmdwater monitoring wells to be sampled will he existing wells MW-9, 

MW-6SR and MW-5, and proposed well MW-12. Groundwater monitoring well MW-9 will 

function as the upgradient well for the monitoring. Groundwater monitoring wells MW-6SR, 5 and 

12 will be Considered downgradient. Groiindwater monitoring well MW-12 will be located at the toe 

of slope along the south side of the lagoon west of groundwater monitoring well MW-6SR. 

Groundwater monitoring well MW-5 is being retained as a downgradient well because of its 

proximity to the lagoon and because the susceptibility of MW-5 to seasonal fluctuations in the 

perched groundwater zone is not known. Synoptic water levels will be collected during each 

sampling event from all Site groundwater monitoring wells (MW-1, MW-2, MW-2D, MW-3, MW-

4, MW-5, MW-6D, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-11 and MW-12) at the Site. 

The four selected grolmdwater monitoring wells will be sampled once per calendar quarter (i.e., 

January through March, April through June, July through September, and October through 

December) during the first year and semi-annually (approximately once every six months) thereafter, 

until completion of closure activities. Samples will be submitted to Tri-Matiix Laboratories (Grand 

RapidSr Michigan)-and-analyzed for antimony, arsenic, and lead (these are the only compounds 

-encountered during previous sampling events at or above the IDEM residential groimdwater default 

value or the USEPA Region DC PRG). In addition, the analysis of water quality parameters as 

defined under 40 CFR 265.92 will include chloride, iron, sodirun and sulfate. Total organic carbon 

(TOC) and total orgairie halogen (TOH) will not be analyzed as part of the water quality analysis. A 

detailed evaluation of VOCs potentially used at the facility in the past was performed as part of the 

RFI. This evaluation include review of hazardous waste manifest reports. Form R reports. Tier 11 

reports, RCRA inspection reports, RCRA permit applications, environmental risk assessments, and 

employee interviews. Based on this evalulation, Exide and EPA agreed to a limited number of VOCs 

that might be present based on historic operations. These VOCS included l,l,l^trichloroethane, 

tetrachlorethene, benzene, toluene, and ethylbenzene. During the RFI, all morritoring wells were 
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sampled for these VOCs and none were detected. Therefore, analysis for any VOCs is not 

warranted. Sampling equipment and method procedures are present in Section 6.0 and in Appendix 

B. S^ple analysis methods are present in Section 7.0 and the QAPP. All sampling methods and 

analysis will be performed in accordance with the protocol and quality assurance procedures 

described in the the QAPP. Analysis will include filtered and unfiltered samples to allow 

clarification and understanding of contribution by suspended solids (im-filtered results minus filtered 

results) versus actual water quality (filtered results). 

Analytical data packages will be reviewed and validated by an AGC data validator as described in 

the QAPP. Following validation, the results will be submitted to the IDEM both in a paper and 

electronic format. The results will include a groundwater contour map for depth to water 

measurements taken at the time of sampling, a table of results specific to the sampling event, and a 

summary table on a well by Well basis. 

As part of this SAP the results will be reviewed for indicators of possible releases of hazardous 

coiistituents to die groundwater. The results of each sampling event will be evaluated and compared 

to past sampling historical results for each selected groundwater monitoring well and variations at 

the upgradient groundwater monitoring well. Comparisons of upgradient and downgradient results 

will be performed using Student's t-test at the 0.01 level of significance over initial-background 

following the preparation of the groundwater contour map(s) and the summarization of analytical 

result data. The extent and rate of migration will be estimated if a release of a hazardous constituent 

is indicated. All results (regardless of what they indicate) will be reported to IDEM. If results of unit 

"monitoring" indicate a release, then a site wide assessment would be performed under EPA 

RFI/CA. 
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6.0 SAMPLING EQUIPMENT AND PROCEDURES 

6.1 SAMPLING EQUIPMENT 

Site. 

6.1.1 Groiindwater Sainblihg Equipment 

The following equipment will be used for the groundwater monitoring wells sampling; 

Low-flow bladder pump and control box; 

Flow through cell; 

Generator and/or nitrogen tank; 

Laboratory supplied containers for the collection of metals samples; 

Ice cooler for sample storage and transport; 

Ice; 

pH/temperature meter; 

Conductivity meter; 

Depth to water meter; 

Interface pfobe;-

Teflon* tubing; and, 

Disposable bailers. 

6.2 GROUNDWATER SAMPLING PROCEDURES 

The following sections describe groundwater sampling procedures. The groundwater monitoring 

well sampling is comprised of synoptic water level measurements, field analysis, well purge 

techniques^ sample collection, and decontamination procedures as described in more detail below. 
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Groundwater sampling will begin at MW-9, the designated up^gradient monitoring well, then 

proceed to the next selected well With the lowest historical total metal concentration. 

6.2.1 Synoptic Water Levels 

Prior to all groundwater sampling events, depth-to-water will be measured in each Well (MW^l, 

.MW-2, MW-2D, MW-3, MW-4, MW-5, MW-6, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-11 

and MW-12) Using an electronic Water level indicator. The sjmoptic measurements Avill include the 

measurement Of water levels and well depdis in the monitoring wells in as short a time frame as 

possible to determine the piezometric surface across the Site. The field persoimel will measure the 

water levels in the wells to the nearest 0.01 foot using the surveyed point at the top of the inner well 

casing for reference. Measurements will be repeated at each well until two consecutive readings are 

within 0.01 feet. Total depths will also be measured in each well after (to avoid suspension of sealed 

solis) each sampling event to evaluate whether any silting of the Well has occurred between sampling 

rounds. Water levels measurements will be collected following E)EM Guidance Documents titled 

for Collecting Static Water Level Measurements and Developing Ground Water Flow Meps. 

6.2.2 Field Analyses 

Field-measurements that will be performed during well purging will include pH, specifie. 

conductiyity, temperature, oxidation/reduction potential (ORP), dissolved oxygen (DO), and 

turbidity . Measurements will be collected by inserting the appropriate probe iii a closed non-

dedicated plastic container (flow-through-cell) that is rinsed With deionized water prior to purging 

the well. Turbidity samples will be collected from the flow through cell Outflow. 

Calibration of the instruments will be completed at the beginning of each sampling day, checked in 

the middle of the day, and as otherwise necessary based on the functioning of the meters and 

equipment. Each meter will be field calibrated in accordance with the manufacturer's specifications 

and appropriate calibration solutions. All calibrations will be recorded in the field log. Field 

calibration procedures at a minimum will include the following: 
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the mobilization of equipment to the Site. All the instruments will be calibrated as 

specified by the manufacturer. Standard solutions will also be checked to determine 

stability and operating conditions. All results of field calibrations and measurements 

Will be maintained in bound field logbooks at least daily when the instrument is in 

use. The recorded calibration information will include date and time of calibration 

results. 

pH meters will be calibrated according to the manufacturer's instructions prior to 

each use and will, at a minimum, consist of two standard buffer solutions (pH 4,7, or 

10) obtained from chemical supply houses. The pH values of the buffers will be 

compensated for the temperature at which the pH sample is measured. Verification 

checks will be completed at least once per day using a standard solution. The 

verification check results must agree within + 0.05 pH standard units or re-

calibrations will be performed. 

All temperature measurements vrill be measured using a field thermometer and 

recorded to + O^^C. 

Dissolved oxygen meters will be calibrated to ambient air conditions. 

Specific conductance meters vrill be calibrated prior to each use using a potassium 

chloride solution (1,000 pmhos) prepared by a qualified laboratory or chemical 

Supplier. 

Turbidity meters will be calibrated daily prior to use by a minimum of two standards 

of known turbidity as prepared by the manufacturer of the instrument. These 

solutions should bracket the levels found in the groimdwater. 

6-3 



• Oxidation - reduction potential probes will be checked against standard solutions (at 

least one) prepared by a qualified laboratory or chemical supplier. 

All Calibration procedures performed will be documented in the field logbook and Will include the 

date and time of calibration, name of the person performing the calibration, reference standards used 

and instrument readings. If equipment fails calibration or equipment malfunction is noted during 

calibration or use, the equipment will be tagged and removed from service. 

6.2.3 Purging Procedures 

Sampling procedures will include water level measurements, calculation of well volumes, purging, 

and sanipling activities. The following step-by-step procedures are in adherence to the EPA Region 

the method of Puis and Barcelona (EPA/540/S-9S/504). If a bladder pump carmot be inserted into a 

well due to bent riser piping, then a peristaltic pUmp Will be Used. 

Step 1 Measure depth-to-water of every Well at the Site. 

Step 2 Calculate one well volume dfthe screened or open interval. 

Step 3 Lower the low-flow pump to the mid-point of the screened interval. 

Step 4 Calibrate meters. 
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Step 5 Begin to purge well. USEPA recommends a purge rate of 200 to 300 

milliliters/minute (ml/min). The purge rate should not exceed the rechai^e rate (i.e., 

less than 0.3 feet of draw dovvn from the static water level). 

Step 6 Measure piirging parameters at a minimum of one per well volume or every 3 to 5 

minutes. Measurements will be collected via flow through cell for pH, temperature, 

apecific conductivity, ORP, and DO. Turbidity will also be measured at the outflow 

of the flow through cell at every 3 to 5 minutes. All measurements will be recorded 

in the field logbook. 

Step 7 After conductivity and temperature have stabilized to within 3% over three readings, 

pH readings differ < 0.1 standard pH units, ORP readings differ within 10 mV, and 

turbidity measurements differ within ± 10%, sampling can begin after the flow-

through cell is disconnected. 

Step 8 Using the well purging pump, the flow rate will be reduced to 100 ml/min and the 

unfiltered sample will be collected out of the discharge line. The date and time of the 

sample collection will be recorded in the field logbook. 

Step 9 Using the well purging pump,-the flow rate will remain at 100 .ml/min and-a 

disposable 0.45 micron in-line filter will be place at the discharge line. The filtered 

sampled collected at the discharge end of the in-line filter. The date and time of the 

seunple collection will be recorded in the field logbook. Filtering the samples inline, 

as proposed, with disposable filters will reduce sample agitation, exposure to the 

atmosphere, and decontamination concerns. 

Step 10 Follovwng groundwater sample collection, measure depth-to-^bottom of every well at 

Site. 
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Purge water will be collected and containerized in a drum. The pump and sampling equipment will 

be decontaminated before and between each well. 

6.2.4 Sample Collection 

rate of 100 ml/min with the flow-through cell disconnected- Groundwater will be collected directly 

into laboratory prepared bottles. As per the QAPP Table 4-1, filtered groundwater samples will be 

collected in two-liter HDPE bottles that are preserved vrith nitric acid to a pH value of less than 2 

standard units. Unfiltered samples will also be collected in two-liter HDPE bottles with no 

preservation. Immediately following sample collection and labeling of bottle, the sample will be 

placed in an ice cooler to maintain sample at 4° C. 

6.2.5 Decontamination of Groundwater Sampling Equipment 

The pump will be disassembled and components will be decontaminated in the following manner; 

• AlcOnox and water wash; 

• Potable water rinse; 

• Nitric acid rinse (10% solution); 

• Distilled water rinse; and, 

• Air dry and Store pump in plastic. 

To prevent possible contamination from sampling equipment, all non-dedicated sampling devices 

will be decontaminated. Non-dedicated equipment is the low flow pump. Sampling equipment will 

be constructed of inert material (e.g., stainless. Teflon*). For non-dedicated equipment, field 

decontamination will be performed prior to its initial use, between sampling locations and between 

actual samples when more than one sample is to be collected at a given location. Decontamination is 

not required when subsequent use of decontaminated equipment will be documented in a field 

logbook. All non-dedicated sampling equipment vrill be decontaminated according to the following 
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pfocedUfe: 

1. Wash equipment thoroughly with a low phosphate detergent (Aleonox) and water 

using a brush to remove any particulate matter or sinface film-

2. Rinse equipment >vith distilled water. 

3. Rinse with diluted metric acid (10%N). 

4. Triple rinse with distilled water. 

5. Air dry equipment. 

6. Wrap equipment in a clean plastic sleeve or in aluminum foil if not used 

immediately. 

Spent nitric acid vnll be contained in bucket wd placed in drums. After the groundwater sampling 

activities are complete, the containerized decontamination water will be sampled and disposed of 

properly offr site. 
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7,0 SAMPLE HANDLING AND ANALYSIS 

All sample bottles will be identified by the use of sample labels with the sample identification. Each 

attached to the sample container. Indelible ink shall be used to complete the sample labels. Each 

sample label will be labeled at the time of collection with, at a minimum, the following information; 

• Sample identification; 

• Initials of the sample collector; 

• Time and date of the sample collection; 

• Site name and location number (if any); 

• Requested analyses; 

• Any preservative added or field preparation performed; and, 

• Sample designation if this sample is a quality assurance sample. 

Each member of Ibe sampling team will use a new pair of gloves at each sample location. 

The field sampler will maintain custody of the samples following the procedures outlined in the 

following sections until the samples are properly relinquished to the laboratory or a common carrier 

for deliyeiy to the laboratory. Once at the laboratory, each sample will be assigned a Unique 

reporting while the samples are at the laboratory. 

7.1 SAMPLE. CUSTODY/SAMPLE CONTROL 

A sample is physical evidence collected from the Site. Due to the evidentiary nature of the data 

generated from sampling, sample custody must be traceable from the time the empty sample 

containers are prepared by the laboratory through the reporting of the results of the apalysesy 

Therefore, sample confrOl procedures have been established to ensure sample integrity. AH sample 

containers and samples will be maintained imder strict custody procedures throughout the 



investigation. Sample cvistody is addressed in three parts: field sample collection, laboratory 

analysis, and final evidence files, 

A sample, sample containerj or evidence file will be considered under custody if: 

• An item is in the actual possession of the person; or 

• The item is in the view of the person, after being in actual possession of the person; 

or ' 

• The item was in the person's actual physical possession but is now locked up or 

sealed in a tamper-proof manner; or 

• The item is placed in a designated secured restricted area. 

7.1.1 Field Custodv Procedures 

The field personnel in charge of collecting the samples will maintain custody of the samples 

collected. The field personnel will be responsible for documenting each sample transfer and 

maintaining custody of all samples until they are shipped to the laboratory or archived. All samples 

will be stored on ice and shipped to the laboratory in iced coolers. 

7.1.2 Field'Data Documentation/Field Logs 

a dedicated field logbook(s), Each page will be numbered, dated and initialed by the person making 

the entty. All entries will be made in indelible ink. Incorrect entries will be crossed out with a single 

line and verified with the recorder's initials. At the completion of the day, if a page is not complete, 

a diagonal line will be drawn through the remainder of the page with the recorder's signature at the 

bottom. 

All sample locations will be recorded and referenced to the site map so that each location is 

permanently established. Samples will be tagged with all pertinent site information at the time of 

samplirig. Pertinent site irrformation to be supplied in the field logbook for each task is listed below: 
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Signature of recorder; 

Name and location of sample (i.e., EA, monitoring well, etc.); 

Date and time of arrival and departure; 

Names of all personnel on-site and their affiliation; 

Purpose of the visit/description of the field activity ; 

All field instruments used, date and time of calibration and calibration checks, 

method of calibration, and standards used; 

All field measurement results; 

Date, time, and location of all sampling; 

Method of sample collection; 

Any factors which could affect sample integrity; 

Name of sampler(s); 

Sample identification, sample description, and Sample preservation; 

Documentation of all conversations with the client, agency personnel, field decisions 

and approval; and. 

Weather conditions. 

Field logbooks shoiild'contain only factual information entered as real-time notes, which will enable-

the user to recreate events on-site. In addition, chaimof^custody recordswill beprepared and kept as 

part of the field records. 
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7.1.3 Chain-of-Custodv Procedures 

The following ehain-of-custody procedures will be used for this project: 

• New, certified Clean sample containers will be prepmed and relinquished by the 

laboratory on a chain-of-custody record. The chain-of-c\istody record will be kept as 

part of tibe peimanent record. 

• Any transfer of custody of containers of samples will be noted on a chain-of-custody 

record. 

• Each sample collected for the event will be entered on the chain-of-custody record. 

• The chain-of-custody will be completed as soon as possible after sample collection. 

The following information must Iw supplied to complete the chain-of-custody record: 

Site specific project name and number;; 

Signature of sampler(s); 

For each sample, sampling Station number, date and time (military-is 

preferred) of collection, grab or composite sample designation, and a brief 

description of the type of sample and sampling location; 

Number of sample containers per each sample location; 

Analysis required; 

Type of preservative; 

Signatures of individuals involved in sample transfer (i.e., relinquishing and 

accepting samples). Individuals receiving the samples shall sign, date, and 

note the time they received the samples/cooler on the record; and. 

Type of carrier service. 
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The dfigihal chaih-of-eustpdy record will accompany the sample containers during transport to 

document their custody. 

• If custody is relinquished through a common cairier for delivery to the laboratory, the 

following protocol will be followed: 

In the space for the Sample receiver, the name of the common carrier and the 

date relinquished will be written. In addition, if known, the tracking number 

will be included on the chain-of-custody record. 

The original completed chain-of-custody record will be placed inside the 

shipping package; and. 

The shipping package will be sealed ̂ \dth tape and custody seals affixed. The 

seals will be placed on the package in such a manner that the package carmot 

be opened without breaking the seals. The seals will serve to document that 

the shipping container was not opened during the shipment through the 

common parcel carrier. 

7.1.4 .Sample Shipment Procedures 

At die end of each sampling day, all samples for chemical analysis will be packaged in shipping 

containers for shipment to the analytical laboratory using the following steps: 

1. Check each sample botde for a properly completed sample identification label. 

2. Place the sample botdes from each location in separate plastic bags, and then seal. 

3. Ship the samples in a large capacity (waterproof metal or plastic) cooler, or specifrc 

laboratory prepared sample-shipping container. Place packing material on the bottom 

of the cooler to prevent sample bottle breakage. 
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4. Place the sample bottles in the shipping container in a manner such that they do not 

touch and will not touch during shipment. Secure with packing material as needed to 

fill void Space. 

5. Maintain all samples at 4°C ±2°C during shipment. Use ice to coOl the samples. 

6. Place the original chain-of-custody record in a plastic bag, seal, and tape it to the 

inside of the shipping container lid. 

7. Ret^ the pink copy of the chain-of-custody for the AGC QA Manager. 

8. Tape the cooler drain shut. Tape the cooler or shipping container closed at a 

minimum of two locations. 

9. Place two signed and dated custody seals across each edge of the shipping contaitier. 

10. Attach the completed shipping label to the top of the shipping container. 

11. Relinquish the cooler to the courier with the required signed and dated 

handbill/waybill. 

12. Retain receipt of the handbill/waybill as part of the permanent documentation. 

If the sample coolers are not shipped but instead picked-up by the laboratory courier, step number 6 

and 12 will be omitted and the chain-of-'CUstody will be handed to and signed by the laboratory 

courier. The pink copy of the chain-of-cUstody will be maintained by the sampler and submitted to 

the AGC QA Manager. 

7.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLING 

To evaluate if field or laboratory conditions may be impacting analytical samples, equipment blanks, 

matrix spike and field duplicate samples will be collected according to the following paragraphs and 

the QAPP (Appendix A). 

Equipment Blanks - Equipment blanks will be collected to ensure that the sampling equipment is 

clean and that the potential for cross-contamination has been mihimized. One equipment blank will 

be collected per day or for every ten (10) samples per day (whichever is more frequent) when 
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sampling equipment is decontaminated. The equipment blank will be collected by pouring ultra-pine 

deionized water (laboratory ^ade) into the decontaminated sampling equipment (e.g., low flow 

bladder pump or stainless steel pan) and then transferring the rinsate from the equipinent into the 

appropriate sample containers. The equipinent blank will be analyzed for the identical parameters as 

the samples. 

Matrix Spikft Samnles - Site specific MS samples will be submitted to the laboratory for quality 

control checks. The samples will be collected at the frequency of one MS for every ten (10) samples. 

These MS quality control (QC) samples will allow for the accuracy to be determined by the recovery 

rates of the compounds. The MS $ample aliquots vrill be acquired for each matrix by providing 

triple the necessary sample volume for the location selected. 

Field Duplicate Samples - A blind field duplicate sample will be collected to allow for the 

detennination of sampling precision of the sampler and the analytical laboratory. One field duplicate 

sample will be collected for every ten (10) samples and submitted for analysis of the identical 

parameters as the original sample. 

7.3 ANALYTICAL PARAMETERS AND TEST METHODS 

Trimatrix of Grand Rapids, Michigan-will-perform all analyses in accordance with the accepted 

USEPA SW-846 Test Methods for Evaluating Solid Wastes: Physical/Chemical Properties (April 

1998, revision 5) methods. 

The groundwater will be analyzed for antimony, arseiiic, lead, and manganese by SW-846 Methods 

3010A/6020, iron and sodium by SW-846 Methods 3010A/6010B, and chloride and sulfate by 

MCAWW325.2 and MCAWW375.2, respectively. 

Analysis will include filtered and unfiltered samples to allow clarification and understanding of 

contribution by suspended solids (un-filtered results minus filtered results) versus actual water 

quality (filtered results). 
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Analytical ^ta packages will be reviewed and validated by an AGC data validator as described in 

the QAPP- FollQwing validation, the results will be submitted to the IDEM both in a paper and 

electronic format The results will include a groundwater contour map for depth to water 

measurements taken at the time of sampling; a table of results specific to the sampling event; and a 

summary table on a well by well basis. 
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TABLE 4-1 
SUMMARY QF SHALLOW WELL GROUNDWATER RESULTS 

Refined MetalsrCoiporation 
Beech Grove, Indiana 

IDEM Residential Default USEPA Region 9 Tap Total Number Total Number Total Number of 
Parameter mSC Criteria iat/L) Water PRCs ipig/L) ofSamples of Detections Exceedances^ 

Antimony Dissolved 6 15 22 0 22 
Total 6 15 41 1 41 

Arsenic Dissolved 50 0.045 22 20 0 
Total 50 0.045 41 39 1 

Barium Dissolved 20OO 2600 22 22 0 
Total 2000 2600 41 41 0 

Cadmium Dissolved ' 5 18 22 1 0 . 
Total 5 . 18 41 7 0 

Chromium Dissolved 100 110 22 20 0 
Total 100 110 41 18 0 

Lead Dissolved 15 NC 22 6 1 
Total 15 NC 41 25 10 

Mercury Dissolved 2 11 2 1 0 
Total 2 11 41 0 0 

Selenium ; Dissolved 50 180 22 7 0 
Total 50 180 41 15 0 

Silver . Dissolved 182.5 180 2 0 0 
Total 182.5 180 41 0 0 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
* Exceedance of the IDEM Residetitial Defatilt RISC criteria. 

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 
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TABLE4-2 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-1 
Refined Metals Corporation 

Beech Grove, Indiana 

; IDEM Residential Default USEPA Region 9 Tap Sampling Events 
Parameter RISC Criteria lue^) Water PRCs (ue^) 9/21/1999 12/14/1999 9/22/2001 12/10/2001 10/27/2003 

Antimony Dissolved 6 15 — — — 
Total 6 15 

Arsenic ; Dissolved 50 0.045 — 22 J 21 
Total 50 0.045 21 25 33 27 24 

Barium Dissolved 2,000 , 2,600 — — — 85 69 
Total 2,000 2,600 . 96 86 101 93 69 

Cadmium Dissolved 5 18 • — — — 0.2 U 0.2 U 
Total 5 18 0.2 U 0.2 U 0.2 i 0.2 U 0.2 U 

Chromium Dissolved 100 110 — — . — 8.9 J 6.5 
Total 100 110 1.8 U lU 3.1 4 1.3 

Lead Dissolved 15 NC — — — lU lU 
Total 15 NC 1.8U lUJ 5.9 3.4 lU 

. Mercury Total 2 11 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — — — 4.9 J 2U 

Total 50 180 9 7.3 6.1 J 4 2UJ 
Silver Total 182.5 180 0.2 R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
- The sample was not analyzed for dissolved ine^s 
Shading indicates: the exceedance of the IDEM Riesident^ Default RISC criteria; 
Qualifiets: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 

F:\OnCEACCWRCUECTS\Ftlc^U003-104fi«epaiiMMeMliVSWel|jdiMW-l 



TABLE 4-3 
SUMMARY OF GROUNDWATER RESULTS 

WeHMW-2 
Refined Metals CotporatiiDn 

Beech Grove, Indiana 

1 IDEM Residential Default USEPA Region 9 Tap | Sampling Events 1 
1 Parameter RISC Criteria (nsA.) Water PRGs Cug^) 

Antimony Dissolved 6 15 pfjpllpr®! 
Total 6 15 

. Arsenic Dissolved 50 0.045 — — 9.8 J 10 
Total 50 0.045 9.8 15 12 12 15 

Barium Dissolved 2,000 2,600 — — — 25 22 
Total 2,000 2,600 40 45 31 48 44 

Cadmium Dissolved 5 18 — — — 0.2 U 0.2 U 
Total 5 18 0.2 U 0.2 0.3 0.4 0.2 

Chromium Dissolved 100 110 — ~ — 6.8 J 3.1 
Total 100 110 lU 1.6 lU 4;8 2.1 

Lead , Dissolved 15 NC — . — 6.2 2.9 
Total 15 NC 11 mmmm 

Mercury Total 2 11 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — ~ 3.7 J 2U 

Total 50 180 7.7 6 2U 3.1 2UJ 
Silver Total 182.5 180 0.2 R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRO for lead. 
— The sample was not analyzed for dissolved metals 
Shading indicates die exceedance of the IDEM Residential De&ult RISC criteria. 
Qualifiiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated repoi^g limit 

The results summarized are fi'om groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 
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TABLE 4-4 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-2D 
Refined Metals Coiporation 

Beech Grove, Indiana 

IDEM Residential Default 
iuSG Criteria (nsAL) 

USEPA Region 9 Tap Sampling Events 
Farameter 

IDEM Residential Default 
iuSG Criteria (nsAL) Water PRCs {fiv/L) 9/21/1999 12/15/1999 

Antimony Dissolved 6 15 — — 
Total 6 15 

Arsenic Dissolved 50 0.045 — — 
Total 50 0.045 6.3 15 

Barium Dissolved 2,000 2,600 — 
Total 2,000 2,600 334 311 

Cadmium Dissolved 5 18 — — 
Total 5 18 0.2 U 0.2 U 

Chromium Dissolved 100 110 — — 
Total 100 no 5.2 lU 

Lead Dissolved 15 NC — —• 
Total 15 . NC 10 3.1 J 

Meiciuy Total 2 11 0.2 U 0.2 U 
Selenium Dissolved i 50 180 — — 

Total 50 180 2U 2U 
Silver Total 182.5 180 0.2 R 0.2 UJ 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
- The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residential Default RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarized are from groundwater sampling events p^onhed by AGC following the RCRA Facility Work Plan. 
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TABLE 4^5 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-3 
Refined Metals Coipoiation 

Beechr Grove, Indiana 

IDEM Residential Default USEPA Region 9 Sampling Events 
Parameter RISC Criteria (tie^) Tap Water PRCs 9/22/1999 12/14/1999 : 9/22/2001 1 12/11/2001 1 10/26/2003 

Antimony Dissolved 6 15 — — 
Total 6 15 

Arsenic Dissolved 50 0.045 — — 8.4 J 7.5 
Total 50 0.045 11 7.8 9.7 11 28 

Barium Dissolved 2,000 2,600 ~ — — 113 73 
Total 2,000 2,600 135 127 102 98 84 

Cadmium Di^olved 5 18 — — — 0.2 U 0.2 U 
Total. 5 18 0.2 U 0.2 U 0.2 U 0.2 U Oi2U 

Chromium Dissolved 100 110 — — 6.6 J 4.9 
Total 100 110 1.1 lU lU lU lU 

Lead Dissolved 15 NC — — — lU . lU 
Total 15 NC lU lUJ 1.3 lU lU 

Mercury Total 2 11 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — . — — 3.7 J 2 

Total 50 180 5.2 5.3 2U 3.7 2UJ 
Silver Total 182.5 180 0.2 R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
~ The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residjential Defoult RISC criteria. 
Qualifiers: U - not detected; J - estimated> R - rejected; Uj - not detected, estimated reporting limit 

The results: summarized are fiom groundwater sampling events performed' by AGO following the RCRA Facility Work.Plan. 
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TABLE 4-6 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-4 
Refined Metals Corporation 

Beech Grove. Indiana 

1 IDEM Residential Default : USEPAReglpnPTap | Sampling Events 1 
1 Parameter RISC Criteria (fig/L) Water PRCs {ne/L) w]rmm mvimi •i,vw;w,vi 

Antimony Dissolved 6 15 ••BH WMmm 
Totsil 6 : 15 

Arsenic Dissolved 50 0.045 — — — lUJ lU 
Total 50 0.045 1.8 1.6 lU lU 1.3 

Barium Dissolved 2,000 2,600 ~ — — 203 213 
Total 2,000 2,600 211 204 197 187 276 

' Cadmium Dissolved 5 18 — — — 0.2 U 0.2 U 
Total 5 18 0.2 U 0.2 U 0.2 U 0.2 U . 0.2 U 

Chromium Dissolved 100 110 — — • — 3.4 J 2.1 
Total 100 110 3.1 lU lU lU lU 

Lead Dissolved 15 NC ~ — . — lU lU 
Total 15 NC 1.7 lUJ lU 1.5 lU 

Mercury Total 2 11 0.2 U 0.2 U 0.2 U 0,2 U 0,2 U 
Selenium Dissolved 50 180 — — — 2UJ 2U 

Total 50 180 2U 2U 2U 2U 2UJ 
Silver Total 182.5 180 0.2R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
— The sample was not analyzed for dissolved nietals 
Shading indicates the exceedance of the IDEM Residiential Default RISC criteria. 
Qualifiets: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarized are from.groundwater sampling events ;performediby AGC following the RCRA Facility Woric Plan. 
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TABLE 4-7 
SUMMARY OF GROUND WATER RESULTS 

WellMW-5 
Refined Metalis Coiporatibn 

Beech Grove; Indiana 

Parameter 
BDEM Residential Default 

RISC Criteria (fie/L) 
USEPA Region 9 Tap 
Water PRCs (PK/L) 

Sampline Events i 
Parameter 

BDEM Residential Default 
RISC Criteria (fie/L) 

USEPA Region 9 Tap 
Water PRCs (PK/L) 9/22/1999 12/14/1999 9/24/2001 || 12/11/2001 | 10/26/2003 ;! 

Antimony Dissdlved 6 ' 15 
HiiM 

j illMl Antimony 
Total 6 15 HiiM iliillii 

Arsenic Dissolved 50 0.045 3.7 J 2.4 Arsenic 
Total 50 0.045 8.4 10 7.6 5.4 8.8 

Barium Dissolved 2,000 2,600 • — — — 170 154 Barium 
Total 2,000 2,600 149 162 170 150 159 

Cadmium Dissolved 5 18 — 0.2 U 0.2 U Cadmium 
Total 5 18 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 

Chromium Dissolved 100 110 — — 41 2.2 Chromium 
Total 100 110 1.5 1.9 lU lU 1.1 

Lead Dissolved 15 NC — — — lU lU Lead 
Total 15 NC lU lUJ 2 2.1 2.1 

Mercury ' Total 2 11 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Selenium ; Dissolved 50 180 — — . — 2UJ 2U Selenium ; 

Total 50 180 2U 2.9 2U 2U 2UJ 
Silver Totad 182.5 180 0.2 R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
~ The sample was not analyzed for dissolved inetals 
Shading indicates the exceedance of the IDEM Residential Default RISC criteria. 
Qualifiers:: U - not detected; J - estimated; R - lejiected; UJ - not detected, estimated reporting limit 

The results summarized are from groundwater sampling events performed by AGO following theiRCRA Facility Work Plan. 
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TABLE 4-8 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-e 
Refined Metals Coiporatiicm 

Beech Grove, Indiana 

1 IDEM Residentiai Default USEPA Region 9 Tap t Sampling Events 1 
1 Parameter RISC Criteria tueB.) , Water PRGsCue/L) 

Antimony Dissolved ' 6 15 

1 g 1 mmmm 
Total 6 15 

Arsenic Dissolved ^ 50 0.045 1.7 1.6 — 1.4 J 1.2 
Total 50 0.045 8.8J : 3.1 1.9 2.2 7.6 

Barium Dissolved 2000 2600 39 36 —. 89 117 
Total 2000 2600 218 82 92 79 228 

Cadmium Dissolved 5 18 0.2 U 0.2 U 0.2 U 0.2 U 
Total 5 18 0.2 0.2 U . 0.2U 0.2 U 0.2 U 

Chromium! Dissolved 100 110 8.7 lU — 3.8 J 2.1 
Total 100 110 26 7.5 lU lU 4.5 

Lead Dissolved 15 NC lU lUJ — lU lU 
Total 15 NC 21 4.9 J lU 1.3 2.7 

Mercury Dissolved 2 11 0.2 U 0.2 -- — — 
Total 2 11 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Selenium Dissolved 50 180 2.9 J 2U — 2UJ 2U 
Total 50 180 4.9 J 2.1 2U 2U 2UJ 

; Silver Dissolved 182.5 180 0.2 U 0.2 UJ — — — 
Total 182.5 180 0.2 UJ 0.2 UJ 0.2 UJ 0.2 U 0.2 U 

The results summarized are fit>m groundwater sampling events performed by AGC following the RCRA Facility'Work Plan. 
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TABLE 4-9 
StIMMARY OF GROUNDWATER RESULTS 

WellMW-6D 
Refined Metals Corporation 

Beech Grove, Indiana 

1 n>EM Residential Default . USEPA Region 9 Tap Sampling Events | 
1 Parameter RISC Criteria (fig/L) Water PRCs (iigAL) 9/21/1999 12/15/1999 

Antimony Dissolved 6 15 — — 
Total • 6 15 

Arsenic Dissolved 50 0.045 — — 
Total 50 0.045 24 31 

Barium Dissolved 2,000 2,600 — — 
Total 2,000 2,600 293 301 

Cadmium • Dissolved 5 18 -- — 
Total 5 18 0.2 U i 0.2 U 

Chromium Dissolved 100 110 — — 
Total 100 110 2 lU 

Lead Dissolved 15 NC — — 
Total 15 NC 2.2 1,2 J 

Mercury Total 2 11 0.2 U 0.2 U 
Selenium Dissolved 50 180 — -

Total 50 180 2.1 2U 
Silver Total 182.5 180 0.2 R 0.2 UJ 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
- The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residential Default RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated repoitihg limU 

The results summarized are fixim groundwater samplmg events performed by AGC following the RCRA Facility Work Plan. 
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TABLE 4-10 
SUMMARY OF GROUNDWATER RESULTS 

WeIlMW-7 
Refinedi Metals Corporation 

Beech Grove, Indiana 

IDEM Residential Default 
RISC Criteria Oig^) 

USEPA Region 9 Tapi; Sampling Events | 
1 Parameter 

IDEM Residential Default 
RISC Criteria Oig^) Water PRGs (pgtt,) 

Antimony Dissolved 6 15 
Total 6 15 

Arsenic 'Dissolved ' 50 0:045 — 30 J ; 25 _ 1 
Total 50 0.045 25 26 MMMM 

Barium Dissolved 2,000 2,600 • « 23 15 
Total 2,000 2,600 21 25 17 

Cadmium ; Dissolved 5 18 — 0.2 U 0.2 U 
Total 5 18 0.2 U 0.2 U 0.2 U 

Chromium Dissolved 100 110 — 13J 7.4 
Total 100 110 1 U 2.8 1.9 

Lead Dissolved 15 NC — 2.5 1 
Total 15 NC 

: Mercury Total 2 11 0.2 U 0.2 U 0.2 U 
Selenium Dissolved 50 180 — 6.5 J 2U 

Total 50 180 3.7 J 5.7 2UJ 
Silver Total 182.5 180 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 does not have a tap watCT PRG for lead. 
— The sample was not analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residential Default RISC critieriik 
Qualiihers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results summarized are from groundwater samplirig events performed' hy AGC following the RCRA Facility Work Plan. 
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TABLE 4-11 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-8 
Reiined Metiils Coiporatidn 

Beech Grove, Indiana 

IBEM Residential Default USEPA Region 9 Sampling Events. 
Parameter RISC Criteria Tap Water PRCs 9/22/2001 12/11/2001 1 1 10/28/2003 

Antimony Dissolved 6 15 ~ 

Total 6 15 
Arsenic Dissolved 50 0.045 •— 14 J 17 

Total 50 0.045 5.1 13 19 
Barium Dissolved ' 2,000 2,600 — 135 79 

Total 2,000 2,600 133 123 89 
Cadmium Dissolved 5 18 — 0.3 0:2 U 

Total 1 5 18 0.8 0.4 0.2 U 
Chromium' Dissolved 100 110 — 3.8J 2.9 

Total 100 no lU lU 1.1 U 
Lead Dissolved 15 NC — 11 

Total 15 NC 
Mercury Total 2 11 0.2 U 0.2 U 0.2 U 
Selenium: Dissolved 50 180 — 2UJ 2U 

Total 50 180 2U 2U 2UJ 
Silver Total 182.5 180 0.2 UJ 0.2 U 0.2 U 

NC - USEPA Region 9 <k>es not have a tap water PRG for lead. 
~ The sample was not .analyzed for dissolved metals 
Shading indicates the exceedance of the IDEM Residential Default RISC criteria. 
Quailifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

The results sUnunari^ are from groundwater'sampling events performed by AGC following the RCRA Facility Work Plani. 
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TABLE 4-12 

WeilMW-9 
Refine^ Metals Coiporation 

Beechi Grove, Indibna 

EPEM Residential Default USEPA Region 9 Sampling Events 1 
Parameter RISC Criteria (pgA.) Tap Water PRGsl 9/22/2001 1 10/27/2003 li 

Antimony Dissolved 6 15 ' ~ 
Total 6 15 

Arsenic Dissolved i 50 0:045 1 3.7 J 2.7 
Total ' 50 0;045 1 7.7 4 4.2 

Barium Dissolved 2.000 2,600 — 68 41: 
Total 2,000 2,600 137 68 43 

Cadmiium Dissolved 5 18 — 0.2 U 0.2 U 
Total ; • 5 18 0.2 U 0.2 U 0.2 U 

Chromium Dissolved 100 110 — 3.8J 1.9 
Total 100 110 lU 2.2 lU 

Lead Dissolved 15 NC — lU lU 
Total 15 NC 1.6 lU 1 

Mercury Total 2 11 0,2 U 0.2,U 0.2 U 
Selenium Dissolved 50 180 — 2UJ 2U 

Total 50 180 2U 2U 2UJ 
Silver Total 182.5 180 0.2 UJ 0:2 U 0.2 U . 

NG - UiSEPA Region 9 does not have a tap yirater PRO for lead. 
— The sample was notanalyzed for dissolved'metals 
$hadmg indicates the exceedance 6f the IDEM Residential Default RISC criteria. 
Qualifiers: U - not detected; J' - estimated; R - rejected; UJ r not detected; estimated reporting limit 

The restilts summarized are fi-dm.groundwater sampling events performed iby AG€ fbllowiing the^RCRA Facility Work Plan. 
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TABLE 4.13 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-10 
Refihed Met^s Coiporation 

Beech Grove, Indiana 

: IDEM Residential Default: : USEPA Region 9 Sampling Event 
- Parameter RISC Criteria (pgA.) : Tap Water PRCs lOg^QOa 

Antimony Dissolved 6 ! 15 
Total 6 15 

Arsenic : Dissolved 50 0.045 7.5 
Total 50 0.045 24 

Barium Dissolved 2,000 2,600 16 
Total 2,000 2,600 71 

Cadmium ^ Dissolyed 5 18 0.2U 
Total 5 18 0.2U 

Chromium Dissolved 100 no 5.2 
Total 100 110 1.6U 

Lead Dissolved' 15 NC 1 U 
Total 15 NC 1 u i 

..Mercury Total' 2 11 0.2U 
: Selenium Dissolved 50 180 2.3 

Total 50 180 2U 
, Silver Total 182.5 180 0.2 U 

NC - USEPA Region 9 does not have a tap water PRG for lead. 
- The sample was not analyzed for dissolved metals 

Qualifiers: U - not detected; J - estimated; R - rejected; Uil - not detected, estimated reporting limit 

The result.summarized are fix>m groundwater sampling eyente performed by AGC following the RCRA Facility Work Plan. 
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TABLE 4-14 
SUMMARY OF GROUNDWATER RESULTS 

WellMW-n 
Refined Metals Coiporatibn 

Bieech Grovei Indiana 

IDEM Residential Default USEPA Region 9 Tap , Sampling,Event 
Parameter RISC Criteria Ore^) Water PRCs (iigO.) ; 10/27^003 

Antimony Dissolved 6 15 
Total 6 15 

Arsenic Dissolved 50 0.045 7.1 
Total 50 0.045 7.1 

Barium Dissolved 2,000 2,600 167 
Total 2,000 2,600 167 

Cadmium: Dissolved 5 18 0.2 U 
Total 5- 18 0.2 U 

Chromium Dissolved 100 110 lU 
Total 100 110 1.1 

Lead Dissolved 15 NC lU 
Total 15 NC lU 

Mercury Total 2 11 0.2 U 
Selienium Dissolved 50 180 2U 

Total 50 180 2UJ 
Silver Total 182.5 180 0.2 U 

NC - USEPA Re^on 9 does not have a tap water PRO for lead. 
~ The sample was not analyzed for dissolved metals 
Shading indicates the exceedaiice of the IDEM Residiential De&ult RISC criteria. 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated repotting limit 

The results summarized are from groundwater sampling events: performed by AGO following the RCRA Facility Work Plan. 
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BORING LOG 
P AGE i OF I 

PROJECT NUMBER: PROJECT NAME: A<ee.U Arej.Me, 

BORING / IWELL NUMBERj ^\ij-bs 

DIAMETER: 2" 

LOCATION: (rrvvt, 

mjER DEPTH: 

' J *• '• •r-

DATE/TIME: 

GEOLOGISTS COMPLETION DEPTH: llol DATE STARTED: 

DRlLLjNG METHOD: SAMPUNG METHOD; 1 as A DATE COMPLETED:^/i/fe 

DRILUNG SUBCONTRACTOR:^^,, j- LsAa DEVELOPMENT METOOD:/ ^ 
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BORING LOG 
PAGE 1 OF/ 

PROJECt NUMBER; 7 S' ~ OS PROaEGTNAME: 

BORING / mi NgMBLER: Mky GSd LOCATION; Crrr^^/*. S-
DIAMETER: tf'' WATER DEPTH: PATt/T1ME:g.A,A. 

GEOLOGIST: fire^Jun COMPLETION DEPTH; DATE STARTED: 

DRIUJNG METHOD: //. SAMPLING METHOD: USJ4. /< <• DATE COMPL|TED:tfyL^j 

DRIUJNG SUBCONTRACTOR: DEVELOPMENT METHOD: YIELD: 

DESCRIPTION 
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BORING LOG 
PAGE 1 OF/ 

PROJECT NUMBER: PROJECT NAME: /?/l/|£ >A 

BORING / A4 U^.-7 LOCATION: CT^^oe, 

Qt AMiTER: . WATER DEPTH: 

GEOLOqST: Qg^^e t COMPLEDON DEPTH: ;| ̂  DATE STARTEP:^^^^^ 

ORILUNG METHOD: HS/j- ' SAMPUNG METHOD: DATE COMPLETED; Vfcjry^/ 

DRlUJNG SUBCONTRACTOR: DEVELOPMENT Sljr^/Voc-k. YIELD: 
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BORING LOG 
PAGE 1 OF; 

PROJEGT NUMBER: . ' OS' PROJECT NAME: (I 

BORING / WELL NUMBER: LOCATION: 

OrAME^: /y' WATER DEPTH; Jo rrT' DATE/TIMEi^/z.^/.^ 

GEOLOqST: O^0.Cn/l^(l COMPLETION DEPTH: i DATE srARTEDy/g^/^^ 

DRILLING METHOD: SAMPUNG METHOD: J DATE COMPLETEDie/t^, 
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LOG OF TEST BORING 
TEST BORING MW-11 

DATE: 9/9/03 
PROJECT: RMC Beech Grove PROJECT NO.: 2003^1046 
BORING LOCATION: Beech GroVe, Indiana SURFACE ELEVATION; 
)RILLING METHOD: 64/4" Hollow Stem Auger CHECKED BY: PGS 

DRILLING COMPANY: BoartLongyear DRILLER: Dan 
WATER ENCOUNTERED AT: INSPECTOR: S.Wiswall 
ELEVATION / 

DEPTH 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

BLOWS PER 6 INCHES 
Soil Description SPT 

(N) 
-Moisture 

(%) 
Other 
Taeti 

-0 

10 

15 

20 

25 

30 

0-5' topsoil, leaves. Q 
0 

II 
ili 

5-7' Very stiff to hard tan-brown siity clay with occasibhaj 
fine gravel, dry. • 

10-12' Very stiff tan-brown si'lty caiy with occasional fine "< Ojp 
gravel, subangular to rounded, moist. 

15-17' Stiff brown siity clay, moist. i| 
16-16.5' Medium dense, fine to coarse sand, poorly i6.o 
sorted, subangular to rounded upwardly fining, -Ifi 
saturated. 

i 9=-26' Very stiff to hard gray to brown siity clay, m^ium 0 
dense, fine siity sand, rounded upwardiy, fining, 
saturated. 210 
21 -23' Very stiff brown sifty clay with Occasional fine -21 

•flrayel^dry. 
i;22.4-22.8'~Medium dense gray fine to-mediunfrsand, we]l..:^:f 
"sorted, saturated.. / 
22:8-23'Very stiff gray clay. 

78 

63 

27 

59 

43 

END OF BORING 30 
-3d 

35 
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LOG OF TEST BORING 
tEST BORING MW-10 

DATE: 9/9/03 
PROJECT: RMC Beech Grove PROJECT NO.: 2003-1046 
BORING LOCATION: Beech Grove, Indiana SURFACE ELEVATION: 
)RILLING METHOD: 6-1/4" Hollow Stem Auger CHECKED BY: PGS 

DRILLING COMPANY: Boart Longyear DRILLER: Dan 
WATER ENCOUNTERED AT: INSPECTOR: S. Wiswall 

ELEVATION / 

DEPTH 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

BLOWS PER 6 INCHES 
Soil Description SFT 

(N) 
Moisture 

(%) 
Other 
Teste 

r 0 

- s 

-10 

-15 

-20 

•^25 

-30 

15/S 
17/S 
43/6 
46/6 
10/6 
20/6 
25/6 
26/6 
10/6 
23/6 
27/6 
30/6 

m 

-35 

OrS' Tbpsoii, some root mat. 0 
0 

5rT Stiff tan-brown to gray silty clay (GL) with frequent 
subanguiar to rounded fine gravel, dry to moist 

50 
•5 

24 

10-12' Medium stiff to stiff brOwn silfy clay (CL), dry to lo^ 
moist. 

Vi-i 5' Fine to coarse grayei with some clay, silt, pooiiy 12/0 
sorted subanguiar to rounded, saturated. 

IS-VT Very stiff brown siftyd 

i 7-i 9' Hard gray silty clay with frequent fine gravei, 
subanguiar to rounded. 

i 9-21' Very ̂  to liani gray si^ clay fine gravei, 
rhOist. . 

70 

89 

51 

57 

END OF BORING 36.0 
-36 

ADVANCED GEOSERVICES CORP. 
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1.0 PROJECT DESCRIPTION 

U INTRODUCTION 

On behalf of Refined Metals Corporation (RMC) Advanced GeoServices Corp. (AGC) has prepared 

this Quality Assurance Project Plan (QAPP) for the proposed groundwater monitoring activities at 

the RMC Facility in Beech Grove, hidiana (Site). This QAPP breaks out those portions of the EPA-

appiroved QAPP appended to the RFI Work Plan dated March 3, 1999 that address groundwater 

monitoring.: Except for the addition of analytical parameters and sampling events, no substantive 

changes have been made to the QAPP elements applicable to groundwater sampling. This QAPP 

contains a statement of the Data Quality Objectives (DQO), Sampling and Analysis Procedures, 

Quality Assurance/Quality Control Procedures, and Data Quality Analysis (DQA). A Health and 

Safety Plan (HASP) is provided as Appendix B. 

L2 QAPP PREPARATION GUIDELINES 

This QAPP has been prepared in accordance with the Region 5 QAPP policy as presented in U.S. 

EPA RCRA QAPP Instructions, dated April 1998 and the Indiana Depardnent of Environmental 

Management Risk Integrated System of Closure (RISC) dated February 2001. 

1.3 OVERALL PROJECT OBJECTIVES AND DECISION STATEMENTS 

Overall objectives of the data collection will be as follows: 

Define the presence, magnitude, extent, and mobility of hazardous waste and 
hazardous waste constituents in groundwater beneath the former site area and 

F:\OnGBAGC\PROJECTS\Fil«i\2063-1046\Repoi1^AiPPSQAPCONl.wpd 1-1 
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waste or solid Nyaste management units at the Site. 

Tlie groundwater sampling program outlined in the Sampling and Analysis Plan for Groundwater 

Monitoring (SAP) and the principles and procedures set forth in this QAPP are designed to ensure 

that data are of sufficient quality to perform comparisons with target decision levels and evaluate 

impact from permitted RCRA units at the facility. The Decision Statement for this investigation is 

as follows: identify the nature and extent of RCRA metals and select volatile organic compounds 

(VOCs) in groundwater attributable to historic RCRA units that present unacceptable risks, Which 

Would therefore wa^ant remedial action. 

1.4 SITE/FACILITY DESCRIPTION 

1.4.1 Location 

The Refined Metals Coipbration Site is located at 3700 Arlington Avenue, Beech Grove; Marion 

County, Indiana, in a zone of mixed land uses. 

1.4.2 Facilitv/Site Size and Borders 

The Site encompasses approximately 24 acres, and is bordered by a railroad spur on the north, a 

Firestone facility that manufactures roofing materials on the east (across Arlington Avenue), and a 

mix of vacant and industrial properties to the south. A Citizens Gas Storage facility and pipeline are 

located northwest of the Site, and a railroad yard and repair facility and Conrail and Amtrak are 

located beyond Citizens Gas toward the northwest. 

F:\On(XA(X:WROJEa^ilay2003-l04C\ilqx>RaVQAPiV}AFCONI.wpd 1-2 
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1.4.3 Natural and Manmade Features 

Section 3.0 of the RFI Work Plan discusses natural featiires on and siirrounding the Site, and Section 

2.0 of the RFI Work Plan describes the manmade features of the facility. 

1.4.4 Tonoerat)hv 

See Section 3.2 andPigure 3^1 of the RFI Work Plan for information concerning the Site topography 

and drainage. 

1.4.5 Local Geology and Hvdrogeologv 

See Sections 3,4 and 3.5 of the RFI Work Plan for information concerning the regional and 

geology and hydrogeology of the Site. 

1.4.6 SiirrnundineLand Use 

See Section 3 .3 of the RFI Work Plan for a discussion on surrounding land use. 

1.4.7 Ecological Communities and Habitats 

See Section 3.6 of the RFI Work Plan for a discussion of the ecological setting as determined 

through a site visit. 

F:\OnCEAGaPROJECTS\Filei\200S. 104C\R«portt\QAPP\QAPCON 1 .w^ 1-3 



• 
Refined Metals 

Groundwater Monitoring QAPP 
Revision!: August2004 

Section 1.0 
Page 4 of 12 

1.5 SITE/FACILITY HISTORY 

1,5.1 General History 

Refined Metals Corporation was engaged in recycling lead batteries and other lead wastes. There 

are currently no manufacturing operations at the facility. The plant was constructed in 1968 as a 

secondary lead smelter. In 1984, a battery breaker operation was installed. From April 14,1995, 

through December 31,1995^ operations were reduced to enriching and casting lead ingots from off-

specificatipn lead products. 

The facility was constructed to recycle lead batteries and other lead wastes. Automotive batteries 

constituted 90 percent of the materials recycled, and the remainder was waste material from battery 

manufacturers and other lead scrap. During operation, the batteries were temporarily stored in 

trailers or on pallets in a paved storage yard. The batteries were then fed into the batteiy crusherj 

where Ae tops of the batteries were sawed off and the sulfuric acid was drained into a stainless steel 

tank that drained to the wastewater treatment system. The batteiy casings and their contents were 

timbled and crushed. Lead plates and other lead parts were separated and ti^ported to the 

materials storage building to be later placed in the furnace. The battery casings were shredded and 

separated into plastic and rubber in a flotation tank. The plastic was blown into a trailer for sale to 

be sold to an off-site recycler. Rubber was stored and then fed into the blast furnace. 

Before 1984, materials were stored on-site with minimal spill or runoff control. Storm water runoff 

from the storage piles and work areas flowed to the storage pond and evaporated; some runoff 

flowed off site to die north drainage ditch. Once the batteiy crusher was installed in 1984, a batch 

neufralization system was installed to treat acidic wastewater from the battery crushing and flotation 

F:\OFICEAGOFROJECTS\Fila\2p03-104fi«i|^VQAPFV}APraN I .wpd 1-4 
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systems. The wastewater was neutralized before discharging to Beech Grove Municipal Sanitary 

Sewer system. Since 1988, all stormwater has been contained and routed to the wastewater 

Ueatment system. 

Reportedly, underground storage tanks (USTs) were never used at the Site. Three above groxmd 

storage tanks (ASTs) - two 10,000"gallon (ASTs) and one 20,000-gallon AST - were used to store 

diesel fiiel for company trucks. The tanks were reportedly cleaned out in 1985 and are out of service. 

The three tanks are enclosed by a spill containment wall which was reportedly constructed before 

1980. A 500-gallon AST and a 750-gallon AST were used for diesel fuel and gasoline, respectively, 

to fuel on-site vehicles. The 750-gallon gasoline tank is enclosed Within a spill containment Wiall 

and pad. Propane, which is used to power forklifls, is stored in a 2,000-gallon tank, 

A leak in a valve of one of the out-of-service diesel tanks occurred aroiuid 1983, resulting in a spill 

outside of the containment wall. A portion of the spill flowed along the drainage ditch located north 

of the refining area. The contaminated soil was excavated and the tanks were emptied. Although 

documentation of the spill is not available, the soil cleanup was reportedly conducted imder state 

supervision. 

1.5,2 Past Data Collection Activities 

Low levels of lead and arsenic have been detected in unfiltered groimdwater samples (and on one 

occasion a filtered sample that is believed to be a discrepancy) collected from the Site. Prior data 

has been used as a screening tool to assist RMC in developing the proposed groundwater rpiomtoring 

plan; however, prior data will not be used to determine risk to human health or ecological receptors. 
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1.5.3 Current Status 

Since 1996, no production has taken place and the facility has been inactive. 

1.6 PROJECT OBJECTIVES AND INTENDED DATA USAGES 

For the purpose of groundwater monitoring it will be necessary to gather sufficient information to 

evaluate the nature and extent of releases from solid waste management units, and also to determine 

whether unreasonable risks to human receptors are associated With groundwater impacts. 

The groundwater monitoring activities will consist of: 

• Low-: 

well network. 

Data collection activities will specifically address the following concerns: 

• ' The nature and extent of groundwater contamination; and, 

• The impact of potential groundwater contamination on human health. 

Parameters listed in Table 1^1 are the proposed criticrd measurenient parameters for this project. 

AGC risk assessment staff have reviewed the media sampling programs as proposed in the 

Groundwater Monitoring Plan and this QAPP to ensure timt data collection activities will be in 

accordance with USEPA guidance for data quality objectives (USEPA 1987aib). 
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1,6.1 Project Target Parameters 

Based on past sampling data and as stated in the Consent Decree, the primary constituents of concern 

at the Site are lead and cadmium. Groundwater samples will be analyzed for metals (wtimony, 

arsenic, iron, lead, manganese, and sodium), chloride, and sulfate. The iron, manganese, sodium, 

chloride, and sulfate will be analyzed for the first foiir quarters only. Groundwater samples collected 

dtmhg Phase I Of the RFI were analyzed for certain VOCs, including tetrachlorOethylene (PCE), 

l,l,l^tfichloroethane (TCA), benzene, toluene, and ethylbenzene. No VOCs Were detected; 

therefore, no further analysis is required in subsequent grovmdwater sampling events. Sampling 

parameters and quantitation limits are listed on Table 1-1. 

1.6.2 Field Parameters 

Low-flow sampling indicator parameters such as temperature, pH, redox jwtential, dissolved oxygen, 

turbidity, and specific conduGtance will be monitored in the field during well purging (for monitoring 

wells) and at the time of sample acquisition to assure that the well has been adequately purged and 

that the groundwater is a representative sample from the aquifen 

1.7 SAMPLING LOCATIONS 

Groundwater sampling will be performed in the three shallow groimdwater monitoring wells already 

present at the Site plus one additional shallow groundwater monitoring well proposed in the SAP. 

A figure showing the location of existing and proposed wells is provided in the SAP. 
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1.8 PROJECT SCHEDULE 

Groundwater sampling will be performed for foUr consecutive quarters. Thereafter groundwater 

sampling will be performed serni-annUally imtil closure of the permitted RCRA units. In addition, 

to represent a statistically significajit influence from the permitted RCRA units. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1 PROJECT ORGANIZATION CHART 

The Refined Metals Coiporation has selected Advanced GeoServices Corp., West Chester, 

received from the laboratory. TriMatrix Laboratories, Grand Rapids, Michigan, will conduct the 

chemical analyses of the samples. This laboratory possesses all credentials to do this work; 

qualifications and standard operating procedures were provided as Attachments to the RFI Work 

Plan QAPP. 

While all persOririel involved in fiie investigation and in the generation of data are implicitly a part, 

of the overall project and quality assurance program, certain individuals have specific 

responsibilities. The key incfividuals who are responsible for the overall coordmation of efforts to 

be conducted, as well as the collection, validation and interpretation of the data generated duririg this 

project, are identified in the following sections. 

2.2 MANAGEMENT RESPONSIBILITIES 

2.2.1 mm 

Project Manager Ruth Jean 
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Overseeing implementation of the administrative order-

Providing teclmical review and approval of all plans and data submitted as part of 
this investigation; and 

Coordinating site monitoring activities with RMC Project Manager 

2.2.2 Refined Metals Corporation 

Project Manager - Matthew Love 

Responsibilities Of RMC Project Manager include: 

Preparing and submitting monthly updates On project progresses and other relevant 
information as required by the Consent Decree. 

Overseeing and coordinating-all project activities on behalf of RMC. 

Reviewing and approving Contract related issues, including scope of work, and 
approving invoices for payment. 

Reviewing and commenting on technical reports. 

Representing RMC at meetings with IDEM. 

Approving changes in the scope and direction of investigations and other technical 
issues. 
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Project Manager - Paul G. Stratman, P.E., P.G. 

Responsibilities of the AGC Project Manager include: 

• Managing and coordinating site monitoring; 
• Reviewing information; 

Initiating any SAP or QAPP modifications; 
• Providing in-house technical support for evduating and organizing field data; and 
• Providing input to the Task Managers on technical direction. 

Task Manager - E. Terry Jensen 

Responsibilities of the AGC Task Manager include: 

Managing and coordinating the tasks of the Investigator and technical staff persoimel; 

2.3 OUALITY,ASSURANCE RESPONSIBILITIES 

2.3.1 Advanced GeoServices Com. 

Quality Assurance (QA) Manager - Jennifer Stanhope 
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Responsibilities ofthe AGC QA Manager include: 

• Performing data validation and assessment of the analytical data generated during 
sampling; 

• Communicating analytical deficiencies found during data validation to the Project 
and Task Managers to initiate corrective action; 

• Preparing data validation reports and tabulation of analytical data; 

• Communicating with the laboratory for data deliverables and any problems with the 
data reported; and, 

In addition, AGC Quality Assurance Scientists will be utilized to review chain-of 
custodies, validate data, construct data summary tables, and perform data entry. The 
QA Scientists vyill report to the QA Manager. 

2.4 LABORATORY RESPONSIBILITIES 

2.4.1 TriMatrix Laboratories. Inc. 

Laboratory-Operations Maiiager 

The Laboratory Operations Manager's responsibilities include: 

• Liaison with sampling firm's Project Manager, Quality Assurance Manager, and 
laboratory technical staff; 

Production and efficiency of all departments ihcludihg QA/QC; 

• Recommendations of appropriate corrective action procedures to the QA Manager; 

• Identification and supervision of appropriate and necessary support persormel; and 
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• Oversees final analytical results. 

Laboratory Program Manager 

liie responsibilities of the Laboratory Program Manager include: 

Coordinates laboratory analyses; 
SUpervi$es in^house chain-of-custody; 
Oversees data review and data assessment; 
Oversees preparation of analytical reports; and 
Approves final analytical reports prior to submittal to the Client. 

Laboratory Quality Assurance Supervisor (LQAS) 

Responsibilities of the LQAS include: 

Oversees QA/QC documentation; 

Inspecting and verifying laboratory QA/QC records and results; 

Implementing all laboratory QA/QC procedures contained in the QAPP; 

Overseeing corrective actions as required; and 

Conducting internal system and performance audits and inspection of analytical 
procedures. 
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The Sample Custodian's responsibilities include: 

Providing sample bottles; 

• Receiving and inspecting the incoming sample bottles; 

• Recording the condition of the incoming sample containers; 

• Verifying chain-of-custody and it's correcmess; 

Notifying Laboratory Program Manager of sample receipt and inspection; 

• Assigning an unique identification number and customer niunber and enters each into 
the sample receiving log; and 

• Controlling and monitoring access/storage of samples. 

Laboratory Technical Staff 

-The technical staff" will be responsible for sample-analysis.arid identification ofrcorrective actions. 

The staff will report directly to the Laboratory Program Manager. 

2.5 FffiLD RESPONSIBILITIES 

2.5.1 Advanced GeoServices. Com. 

On-Site Principle Investigator (PI) 
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The Pi's responsibilities include: 

• Providing full time field representation duiing field data collection activities; 

Collecting and reporting raw data; and> 

• Overseeing any site contractors and other field personnel to ensure adherence to the 
SAP and QAPP. 

Ensuring the appropriate QC samples are collected. 

Field Technical Staff 

iTie technical staff for this project Will be drawn from AGC's pool of corporate resources. The 

technical staff will be utilized to gather and analyze data, and to prepare various task reports and 

support materials. All of the designated technical team members are experienced professionals who 

possess 1 

perform the required Work. 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Data Quality Objectives (DQOs) are quantitative wd qualitative statements specifying the qUali^ 

of the environmental data required to support the decision making process. Separate DQOs are 

designed for field sampling and laboratory analysis so that clear distinctions between any problems 

found in the system can be isolated with respect to cause. Conversely, the DQOs are also designed 

to provide an indication of the variability of the overall system. The overall quality assurance 

objective is to keep the total uncertainty within an acceptable rwge that will not hinder the intended 

use of the data and to provide results which are legally defensible in a court of law. To achieve this, 

specific data requirements such as detection limits, criteria for precision and accuracy, sample 

representativeness, data comparability and data completeness (PARCC) are specified below. The 

DQOs for the RMC Site are presented in Tables 3-1 and 3-2. 

3.1 PRECISION 

3.1.1 Definition 

Precision is a measure of the degree to which two or more measurements are in agreement 

3.1.2 Field Precision Objectives 

Field precision is assessed through the collection and measurement of field duplicates at a rate of 1 

duplicate per 10 analytical samples. The total number of duplicates for this project is found in Table 

3-3 of this QAPP. 
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3.1.3 Laboratory Precision Objectives 

Precision in die laboratory is assessed through the calculation of relative percent differences (RPD) 

and relative standard deviations (RSD) for three or more replicate samples. The equations to be used 

for precision in this project can be found in Section 12.2 of this QAPP. Precision control limits are 

provided in Table 3-2. 

For inorganic analyses, laboratory precision shall be assessed through the analysis of a matrix spike 

and field duplicate pairs. All parameters of concern listed in Table 1-1 of this QAPP are included 

in method spiking solutions for MS analyses. 

3.2 ACCURACY 

3.2.1 Definition 

Accuracy is defined as the degree of agreement of a measurement or average of measurements with 

an accepted reference v^ue. Accuracy measures the bias in a measurementsystem which may result 

from sampling or analytical error. Sources of error that may contribute to poor accuracy are : 

laboratory error; 
sampling inconsistency; 
field and/or laboratory contamination; 
handling; 
matrix interference; and 
preservation. 
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3.2.2 Field. Accuracy Qbiectives 

Accuracy in the field is assessed through the use of field and trip blanks and through the adherence 

to all sample handling, preservatibn and holding times. 

3.2.3 l^aboratory Accuracy Objectives 

Laboratory accuracy is assessed through the analysis of MS, laboratory control saiiiples (LCS), and 

the determination of percent recoveries. Accuracy in laboratory methods and procedures Will be 

evaluated by use of calibration and calibration verification procedures, and instrument performance 

solutions at the frequency specified in the USEPA "Test Methods for Evaluating Solid Waste 

Physical/Chemical Methods", April 1998, SW-846 5th edition (SW-846). The equation to be used 

for accuracy in this project can be found in Section 12.1 of this QAPP and "Methods of Chemical 

Analysis of Water and Wastes" March 1983. Accuracy control limits are given in Table 3-2. All 

parameters of concern included in Table 1-1 of this QAPP are included in method spiking solutions 

for the.LCS and.MS samples. 

3.3 DATA COMPLETENESS 

3.3.1 Defuiition 

Completeness is defined as the percentage of data that is judged to be valid to achieve the objectives 

of the investigation compared to the total amount of data> 
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3.3.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid measurements taken in the project. The 

equation for completeness is presented in Section 12.3 of this QAPP. The field completeness 

objective for this project will be greater than 90 percent. 

3>3,3 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid measurements obtained from all 

measurements taken in die project. The equation for completeness is presented in Section 12.3 of 

this QAPP. The laboratory completeness objective for this project, with respect to critical 

measurement parameters identified in Table 1-1, will be greater than 90 percent. 

3.4 DATA REPRESENTATIVENESS 

3.4.1 -Definition 

Representativeness expresses the degree to which sample data represent the characteristics of the 

environment from which they are collected. Samples that are considered representative are properly 

collected to accurately characterize the contamination at a sample location. 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent upon the proper design of the sampling program and will be 

satisfied by ensuring that the SAP is followed and that proper sampling techniques are used. 

Representativeness will be measured by using the field methods (e.g., sampling, handling, and 
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preserving) in accordance with NEIC Policies and Procedures Manual and analytical methods in 

accordance wit^SW-846 methodologies. 

3.4.3 Measures to Ensure Representatives of Laboratorv Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, appropriate 

methods, meeting sample holding times and analyzing and assessing field duplicate samples. The 

satnpling network was designed to provide data representative of facility conditions. During 

development of this network, consideration was given to past waste disposal practices^ the phy sical 

setting, and hydrogeologic conditions at the Site. 

3.5 DECISION RULES 

3.5.1 Definition 

A DecisiOn Rule is a statement which allows for a course of action or non-action to be taken, based 

oh assumptions made to draw out and testits logical or empirical consequencesw 

3.5.2 Decision Rulg Objectives 

The decision rule objectives for this investigation address the definition of statistical parameter(s) 

characterizing the population, identification of action levels^ and development of ifdien statements 

defining conditions that would cause the decision maker to choose among alternate actions. The 

decision rule associated with groundwater monitoring is that if any of the critical measurement 

parameters listed in Table 1-1 are identified above human health levels in any of the monitoring 

wells, then the data will be used to define the extent of contamination or map the pliime boundaries. 
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The decision rule will be applied to validated data obtained from SAP and RFI sampling activities 

with the following conditions: 

• Sampling of the groundwater will hot be performed until specific field parameters 
(i.e. redox potential, pH, specific conductance and dissolved oxygen) stabilize. 

The decision rule will be used following the validation of SAP data and the requirements for a 

baseline human health assessment and preliminary ecological risk assessment will be determined at 

that time. 

3.6 COMPARABILITY 

3.6.1 Definition 

Comparability expresses the confidence with which one data set can be compared with another data 

set from a different phase or firam a different program. 

3 .6.2 Measures to Ensure Comnarabilitv of Field Data 

Comparabili;^ is dependent upon the proper design of the sampling program and will be satisfied 

by ensuring that the SAP is followed and that proper sampling techniques are used. 

3.63 Measures to Ensure Comnarabilitv of Laboratory Data 

Comparability will be accomplished by ensuring that proper sample collection techniques will be 

utilized and through the use of standardized and approved methods of analysis. 
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and laboratory QC samples. These will include appropriate field blanks, equipment blanks, 

laboratory method blanks, field duplicates, matrix spikes, instrument performance solutions, and a 

careful examination of all calibration and check standards. Specifically: 

Field blanks and equipment blank consisting of distilled water will be submitted to 
the laboratory to provide the means to assess the quality of the data resulting from the 
field sampling program. 

• Field blank samples are analyzed to check the procedural contamination at the facility 
which may cause sample contamination. 

• Equipment blank samples are analyzed to check the decontamination procedural for 
field equipment which may attribute to cross contamination. 

Method blank samples are generated within the laboratory and used to assess 
contmnination resulting firom laboratory practices. 

• Duplicate samples are analyzed to check for sampling and analytical reproducibility. 

• MS are perfoitned to provide information about the effect of the sample matrix on 
the digestion and measurement methodology. 

• Instrument performance solutions, calibration and check standards are analyzed to 
assess the capability of the laboratory to perform the specific methods. 

The jfrequency by which the field and laboratory QC samples will be prepared and submitted is 

specified in Section 8.0 of this QAPP. Table 3-3 smnmarizes the type and frequency of QC samples 

to be performed during this investigation. Sampling procedures for blanks and field duplicates are 

provided in Section 8.1.1 and 8.1.2. Quantitation limits for the critical measurement parameters are 

provided in Table 3-4. 
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4.0 SAMPLING PROCEDURES 

Groundwater sampling is required to monitor the presence/absence and degree of metal constituents 

in groundwater at the Site. Specific sampling procedures are set forth in this section to meet the QA 

objectives outlined in Section 3.0 of this QAPP. The SAP must be used concurrently with this 

QAPP during field sampling. SOPs are provided for the following RFI activities: 

• Groundwater sampling; 
• Field equipment decontamination; and, 
• Sample handling, 

4.1 GROUNDWATER SAMPLING 

Groundwater sampling events will be conducted at four on-site monitoring wells. 

4.1.1 Sampling Procedures 

Detailed sampling procedures are provided in SOPs in Attachment B and incliide: 

^ Low-fiow pump purging and sampling; andj 
• Field parameter measurements. 

Samples will be collected directly from the low-fiow pump discharge line into laboratory provided 

sample containers or dedicated disposable filter units and then into laboratory prepared bottles (for 

dissolved metal analyses). Field parameter amilyses will include, temperature, pH, specific 

conductance, redox potential, dissolved oxygen and turbidity, which will be measured using flow-

through cells during well purging to determine if the well was adequately purged prior to sample 
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colleclion. Field blanks, equipment blanks, field duplicates, and matrix spike samples will be 

obtained as described in Section 8.1. 

4.1.2 Sample Desi pnatinn/IdentifiCation 

The sample designation at a minimum will include in abbreviated form; type of sample (i.e., MW) 

and a sample number. The sample designation will be written in indelible ink on an identification 

labels/tags and attached to the sample container. Sample labels/tags will also contain the items noted 

in Section 5.1.2. 

4.1.3 Analytical Parameters 

All sample$ collected will be analyzed for the parmneters listed on Table 4-1. Table 4-1 lists the 

associated analytical methods, sample preservatives, sample container requirements, and holding 

tiines. 

4.2 FTRT.D EQUIPMENT DECONTAMINATION 

To prevent possible contamination from sampling equipment, all non-dedicated sampling devices 

will be decontaminated. Non-dedicated equipment is the low flow pump. Sampling equipment will 

be constructed of inert material (e.g., stainless steel. Teflon*). For non-dedicated equipment, field 

decontamination will be performed prior to its initial use, between sampling locations and between 

actual samples when more than one sample is to be collected at a given location. Decontamination 

is not required when dedicated equipment is used. All decontamination and Subsequent Use of 

decontaminated equipment will be documented in a field logbook. 
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1. Wash eqwpment thoroughly with a low phosphate detergent (Alconox) and water 
using a Wsh to remove any particulate matter or surface film. 

2. Rinse equipment with distilled Water. 

3. Rinse with diluted nitric acid (10% N). 

4. Triple rinse with distilled water. 

5. Air dry eqmpment 

6. Wrap equipment in a clean plastic sleeve or in aluininum foil if not used immediately. 

Spent riitric acid will be contained in a bucket and placed in drums^ 

4.3 SAMPLE HANDLING 

4:.:3.1 Sample Containers 

Sainple containers will be provided to the sampling team by the laboratory sample custodian. All 

sample containers used in the course of this iiivestigation will be new containers, pre^cleaned and 

certified as Level II or higher by I- CHEM Inc. Certificates of analysis are available from I-GHEM 

upon request All bottles will be prepared by the laboratory with the appropriate preservative. After 

sample collection, containers will be labeled as specified in Section 5.1.2. 
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4.6.2 Sample Preservation and Holding Times 

The laboratory will provide appropriately prepared sample containers for this project. The $ample 

containers will be I-Chem bottles or the equivalent which are cleaned and preserved for the specific 

analysis. Aqueous samples for metals analyses will be preserved vrith nitric acid to pn<2. Samples 

for dissolved metals will be field filtered prior to preservation. All samples will be placed on ice and 

maintained at a temperature of approximately 4 degrees Celsius fixim the time of collection to the 

time of analysis. 

The metals have a holding time limit of six months. Chloride and sulfate have a holding time limit 

of 28 days. 
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5.0 CUSTODY PROCEDURES 

A sainple is physical evidence collected from the project site. Due to the evidential nature of the 

data generated from samplings sample custody must be traceable from the time the empty sample 

containers are prepared by the container supplier through the reporting of the results of the analyses. 

As an essential part of project management, sample control procedures have been established to 

ensiue sample integrity. All sample containers and samples will be maintained under strict custody 

procedures throughout the investigation. Sample custody is addressed in three parts: field sample 

collection, laboratory analysis and final evidence files. 

A sample, sample container, or evidence file will be considered imder custody if: 

• the item Is in actual possession of a person; or 

• the item is in the view of the person, after being in actual possession of the person; 
or 

• the item was in the person's actual physical possession but is now locked-up or 
sealed in a tamper-proof manner; or 

• the item is placed in a designated secured restricted area. 

5.1 FIELD CUSTODY PROCEDURES 

Sample custody for samples collected during this investigation will be maintained by the field 

personnel Collecting the samples. The field personnel are responsible for documenting each sample 

transfer and maintaining custody of all samples until they are shipped to the laboratory or archived. 
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dedicated boimd field logbooks. Each page will be numberedj dated and initialed by the person 

making the entry. All entries will be made in indelible ink. Incorrect entries will be crossed out with 

a single line and verified with the recorder's initials. At the completion of the day, if a page is not 

complete j a diagonal line will be drawn through the remainder of the page with the notetaker's 

signatm-e at the bottom. 

All sample locations will be recorded and referenced to the site map so that each location is 

permanently established. Samples will be tagged with all pertinent site iiiformation at the time of 

sampling. Section 5.1.2 describes Sample identification. Pertinent site information to be supplied 

in the field logboOk for each task is listed below: 

Signature of notetaker; 

Name and location of investigation; 

Date and time of arrival and departure; 

Names of all personnel on-site and their affiliation; 

Purpose of the visit/description of field activity; 

All field instruments used, date and time of calibration and calibration checks, 
method of calibration, standards used; 

All field measurement results; 

Date, time, and location of all sampling points; 
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• Method of sample collection; 

• Any factors which could affect sample integrity; 

• Name of sampler; 

• Sample identification, sample description, sample preseivation; 

• Dociunentation of all conversations with the client, agency personnel, field decisions 
and approval; and 

• Weather conditions. 

Field logbooks should contain only factual information entered as real-time notes which will enable 

the user to recreate events on-site. They are a part of the project file and are admissible as evidence 

in litigation. In additiofij chain-of-custody records will be prepared and kept as part of the field 

records. 

5.1.2 Sample Identification 

All sample bottles will be identified by the use of sample labels or tags with sample identification. 

Each sample will be labeled by the sampler to avoid any possibility of sample misidentification. • 

Indelible ink shall be used to complete sample labels/tags. Each sample label/tag will be labeled at 

the time of collection with, at a minimiun, the following information: 

• Site specific project number and name; 

• Date and time (military) of sample collection; 
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Sample designation (location), note here if the sample is a QC sample or to be used 
for QC mlalysis; 

Whether sample is a grab or composite; 

Presence of a preservative; 

Field representative(s) collecting the sample (Sampler); and 

Analyses requested.. 

The field sampler Will maintain custody of samples following the procedures outlined in the 

following section until samples are properly relinquished to the laboratory or to a common carrier 

for delivery to the laboratory. Once at the laboratory, each sample will be assigned a unique 

laboratory identification number that will be used for analysis assigrunent, sample tracking, and data 

reporting while the samples are at the laboratory. 

5.1,3 Chain-of-Custody Procedures 

The-following cham-of-custody procedures will be used for this project: 

New, certified clean sample containers will be prepared and relinquished by the 
laboratory on a chain-of-custody record. The chain-of-cUstody record will be iised 
for all samples collected to document the sample custody transfer fiom person to 
person. 

Any transfer of custody of containers or samples will be noted on the chain-of-
custody record. 

Each sample collected for the project will be entered on the chain-of-custody record, 
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The chaih-of-'custody will be completed as soon as possible after sample collection. 
The following information must be supplied to complete the chain-of-custody record: 

a. Site specific project name and number; 

b. Signature of samplers; 

c. For each sample, sampling station number, date and time (military) of 
collection, grab or composite sample desigriation, and brief description of the 
type of sample and sampling location; 

d. Number of sample containers per each sample location; 

e. Analysis required; 

f Type of sample preservative; 

g. Signatures of individuals involved in sample transfer (i.e., relinquishing and 
accepting samples). Individuals receiving the samples shall sign, date, and 
note the time that diey received the sample on the record; and 

h. Type of carrier service. 

The original chaimof-custody record will-accompany-the sample containerS-during 
transport to document their custody. 

If custody is relinqtushed through a common parcel carrier for delivery to the 
laboratory, the following protocol will be followed: 

a. The original completed chain-of-custody record will be placed inside the 
shipping package; and 

b. The shipping package will be sealed with tape and custody seals affixed. The 
seals will be placed on the package in such a manner that the package cannot 
be opened widiout breaking the seals. The seals will serve to document that 
the shipping container was not opened during the shipment through the 
common parcel carrier. 
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The chain-of-Gustody record is presented on Figure 5-1 of this QAPP. 

5.1.4 Sample Shipment Procedures 

At the end of the sampling day, all samples for chemical analysis will be packaged in shipping 

containers for shipment to the analytical laboratory using the following steps: 

1. Check each sample bottle for a propierly completed sample identification label. 

2. Place sample bottles fiiom each location in separate plastic bags, then seal. 

3. Ship the samples in a large capacity (waterproof metal or equivalent strength plastic) 
cooler, or specific laboratory-prepared sample shipping contmner. Place packing 
material (asbestos^firee vermiculite, perlite, or Styrofoam beads) on the bottom of the 
cooler to prevent sample bottle breakage. 

4. Place Sample bottles in the shipping container in a manner that they do not touch and 
will not touch during shipment. Secure with packing material as needed to fill void 
space. 

5. Maintain all samples at approximately 4°C during shipment. Use ice or freezer packs 
to cool the samples. 

6. Place the original chain-of-custody record in a plastic bag, seal, and tape it to the 
inside of the shipping container lid. 

7. Retain the pink copy of the chain-of-custody for the QA Maiiager. 

8. Tape cooler drain shut. Tape the cooler or shipping container closed at a minimum 
of two locations. 

9. Place two signed and dated Custody seals across each edge of the shipping container. 
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10. Attach completed shipping label to the top of the cooler. 

11. Relinquish the cooler to die courier with the required signed and dated handbill. 

12. Retain receipt of the handbill as part of the peimanent documentation. 

If the sample coolers are not shipped but instead picked up by the laboratoiy courier, step number 

6 and 12 will be omitted and the chaih-of-custody will be handed to and signed by the laboratory 

courier. The pink Copy Of the chain-of-custody will be maintained by the sampler and presented to 

the AGC QA Manager. 

5.2 LABORATORY CUSTODY PROCEDURES 

Laboratory custody procedure are outlined in Attachment B of the QAPP contained in the RFl Work 

Plan (dated March 1999), Laboratory Chain-of-Custody Standard Operating Procedure. Once the 

sample arrives at the laboratory, custody of the samples will be maintained by laboratory persormel. 

Upon receipt of the samples, the sample custody personnel will remove the chain-of-custody from 

the sealed cooler and sign and record the date-and time on the.chain-of-custody .-The samples 

received will be verified to match those listed on the chain-of-custody. The laboratory will 

document and notify the Sampling Contractor's QA Manager immediately if any inconsistencies 

exist in the paperwork associated with the samples. The laboratoty at a minimum will document the 

following stages of analysis: sample receipt, sample extraction/preparatiori, sample aiialysis, data 

reduction, and data reporting. 
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Samples will be given an unique laboratory identification number which is eiitered into the Sample 

receiving log and the Laboratory Information Management System (LIMS). The analyst will enter 

the ahalytical data into the LIMS upon analysis completion and Validation. The samples are placed 

into appropriate storage (refrigerators at 4*C) within an access conholled location. All Samples^ 

The LIMS tracks the sample until cornpletion of the report and invoice mailing. The data archived 

from the LIMS will 

of sample analysis. 

of-cuStody samples in and out of the access controlled storage. The analyst signs sample in and Out 

each time a sample(s) is removed for any analysis. After all analyses are complete, the sample 

custodian files the fOnn in the chain-of-custody project file. An example of the chain^ofrcustody 

Sample Control Record can be found on Figme 5-2. 

Procedures for the custody of analytical data are outlined in Section 4.1, Attachment A- Sample 

disposal procedures are outlined in Section 4.2,4, Attachment A. 

5.3 FINAL EVIDENCEFILES 

The final evidence file will be a central repository for all documents which constitute evidence 

relevant to sampling and analysis activities as described in this QAPP; AGC is the custodian of the 

evidence file and maintains the contents of evident files for the investigation at the AGC West 

Chester office. The files will be maintained as mandated by the EPA and will be maintained for a 
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minimum six years after the termination of the order. The final evidence file will contain at a 

minimum the following; 

Field logbooks; 
Photographs; 
Dmwings; 
Laboratoiy data deliverables; 
Data validation reports; 
Progress reports; and 
Custody documentation. 

F:\DnCEACi<»lUJffiCTS\Fito\M03-1046\8q»it^ 5-9 



• 
Re&ied Metals 

Groundwater Monitoring QAPP 
Revision 1: August 2004 

Section 6.0 
Page 1 of 6 

6.0 CALIBRATION PROCEDURES AND FREQUENCY 

En order to provide high quality data, it is essential for all field and laboratory equipment to be in 

satisfactory operating condition. Thus, routine equipment calibration and maintenance is required. 

6.1 FIELD INSmUMENT CALIBRATION 

During groundwater sampling, field measurements including pH, temperature, redox potential, 

dissolved Oxygen, specific conductance and turbidity will be taken. Field calibration procedures, at 

a minimumj will include the following: 

Calibration of field instruments will be performed by trained technicians prior to 
mobilization of equipment to the site. All instruments will be calibrated as specified 
by the manufactiuer. Standard solutions will also be checked to determine stability 
and operating conditions. All results of field calibrations and measurements will be 
maintained in bound site-dedicated logbooks assigned to the specific instriunent 
and/or field logbooks at least daily when the instrument is in use. The recorded 
calibration information will include date and time of calibration, standards used, 
corrective actions-taken if necessary,and calibration results^ Routin&field equipment 

instruments. 

pH meters will be calibrated according to manufacturer's instructions prior to each 
use and will, at a minimum, consist of two standard buffer solutions (4, 7, Or 10) 
obtained from chemical supply houses. Additionally, two standard buffer solutions 
vrill be analyzed as verification checks after every 20 samples and after each use, 
The verification check results must agree within ± 0.05 pH standard units or 
recalibration and reanalysis of all samples since the last verification check sample is 
required. 
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• All field thermometers will be checked against a NIST or equivalent thermometer 
once a year. The temperature difference will be documented in a logbook and the 
field measurements will be adjusted accordingly. Temperature measurements will 
be recorded to ± 0.2* C. 

• Dissolved oxygen meters are calibrated by a trained technician prior to use in the 
field using a 100 percent relative humidity chamber (air calibration method). A 
Winkler titration is performed to check the accuracy of the air calibration method. 
Dissolved oxygen meters will be calibrated in the field daily by the sampling 
personnel using the air calibration method. 

• Specific conductance meters will be calibrated prior to each use using two potassiiun 
chloride solutions prepared by a qualified laboratoiy or chemical supplier- These 
solutions will bracket the levels of the samples. At a minimum, one of the Solutions 
will be analyzed as a verification check after each sample location and at the end of 
the day. The verification check must be within ± 10% of the hue value. If the 
verification check is not within 10% of the true value, recalibratioh of the instrument 
is required and the last sample must be reanalyzed. 

• Turbidity meters will be calibrated daily prior to use by Using a standard of known 
turbidity provided by the manufacturer. 

AlLcalibration procedures performed will be documented in the field logbook and will include the 

date and time of calibration, name of the person performing the calibration, reference standards used, 

and the instrument readings. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for a specific laboratoiy instrument will consist of initial calibrations, initial 

calibration verifications and continuing calibration verification. The SOP for each analysis 

performed in the laboratory describes the calibration procedures, their fiequency, acceptance criteria 

and the conditions that will require recalibrationi. In all cases, the initial calibration will be verified 
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using an independently prepared calibration verification solution. Specific laboratory instrument 

calibration requirements summarized in Table 6-1 outlined in Section 13.0 of each applicable 

laboratory SOP provided in Attachment B of the RFI Work Plan. 

The laboratory maintains a sample logboOk for each instrument. These logbooks contain the 

following information: instrument identification, date of calibration, analyst, calibration standards, 

and samples associated with these calibrations. 

If equipment fails calibration or equipment malfunction is noted during calibration, the equipment 

is tagged and removed from service. The equipment is held out of service until repairs and 

successful calibration occur. All malfunctionis, repairs and recalibrations are recorded in the 

appropriate instrument maintenance and calibration logs. 
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7.0 ANALYTICAL PROCEDURES 

7.1 FIELD ANALYTICAL PROCEDURES 

Temperature, redox potential, dissolved oxygen, turbidity, pH and specific conductance 

measurements of samples will be performed to determine if a well has been adequately purged> All 

field measurements Will be collected according to manufacturer's instructions. Table 3-2 presents 

the quality control requirements and criteria for the field measurement parameters. 

7.2 LABORATORY ANALYTICAL PROCEDURES 

All sample media will be analyzed by TriMatrix Laboratories, Inc. TriMatrix is located at: 

5560 Corporate Exchange Court SE 
Grand Rapids, Michigan 49512 
Telephone (616) 975-4500 
Facsimile (616) 942-7463 

The laboratory will conduct the analyses in accordance with the specified methods in Table 7-1. 

Only the most updated U.S. EPA methodology will be used. These methods have been selected 

because they are deemed sufficient to achieve the project data quality objectives. Standard Operating 

Procedures for the analyses are identified in Table 7-1 and are provided as attachments to the RFI 

Work Plan. These SOPs for sample preparation and analysis are based on the applicable USEPA 

Method. These SOPs provide sixfficient detail and are specific to this investigation. 
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The laboratory SOPs listed in Table 7-1 include a QA section which address the minimurn QC 

requirements for analyses. All quality control samples identified in Section 8.0 will be analyzed as 

appropriate for each method. The quality control criteria as identified in the referenced U.S. EPA 

methods mUst be met or appropriate action will be taken. This may include termination of analysis, 

reanalysis of samples, or accepting the data and acknowledging a level of uncertainty. 

7.2.1 Project Target Compounds and Laboratory Detection Limits 

A complete listing of the project target analytes, quantitation limits and laboratory method detection 

limits is provided in Table 3-4. 

7.2.2 

Section 13.0 of the laboratory SOPs listed in Table 7-1 specifies the minimum QC requirements for 

the analysis of specific analyte groups. All project target analytes will be added to the spiking 

solution, in compliance with project requirements. Section 8.0 of this QAPP contains a complete 

listing of the associated QC samples for eVeiy analyte group and matrix. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Quality control and quality assurance procedures include both field and laboratory check samples 

and are designed to ensure and document the overall quality of the data. QA/QC checks detect 

potential problems at the source and, if necessary, trace the sample analytical pathways for 

introduction of contamination. The quality control data generated in the field will monitor sampling 

techniques, reproducibility, and cleanliness. Quality control data generated by the laboratory will 

moiiitor reproducibility (precision), cleanliness, and accuracy in analyzed samples. During data 

validation^ QC check results are used to evaluate precision, accuracy, and Fepresentativeness of the 

overall sampling and analytical program. 

8.1 FIELD QUALITY CQNTRQL CHECKS 

The field quality control samples monitor the data quality as it is affected by the field procedures and 

conditions. Field QC samples are control samples that are introduced to the laboratory from the 

field. During field sampling efifortSj different types of QA samples will be collected: field blanks, 

equipment blanks, field replicate and samples, matrix spike samples. The QC Criteria for each field 

quality control satnple are provided in Table 3-2. Validation guidelines outlined in Section 9.2 will 

be used for the acceptance limits of the field QC samples. Each type of QA sample is described 

below. 

8.1.1 Field Blanks 

Field blanks are collected in the field by pouring demonstrated analyte-free Water provided from the 

laboratory from one sample container into a preserved sample container identical to those provided 
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for sample collection. One field blank will be collected for each sampling round, and will be 

analyzed for the same parameters as the actual samples. Field blanks for dissolved metals will be 

filtered through a 0.45 pm filter prior to preservation. 

8.1.2 Eouinment Blanks 

Equipment blanks are prepared in the field to ensure a sampling device (e.g., pump) has been 

effectively cleaned. The sampling equipment is filled with deionized water or deionized water is 

pumped through the device, transferred to the laboratory supplied sample bottles, preserved if 

necessary^ and sent to the laboratory for analyses with the site samples. If dedicated equipment is 

not used, one equipment blank will be submitted for analyses for every 10 samples per media 

collected, and will be analyzed for the same parameters as the field samples. Equipment blanks for 

dissolved metals will be filtered through a 0.45 pm filter prior to preservation. 

8.1.3 Field Dutjlicate Samples 

Field duplicate samples consist of an actual sample taken in the field which has been split into two 

aliquots and put into two separate sampling containers. Aqueous samples will be obtained by 

alternately filling sample containers from the same sampling device for each parameter. The samples 

will be transported to the laboratory and analyzed as two separate samples. The results will be used 

to assess laboratoiy accuracy and precision of sampling and analysis . 
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Each sample will be labeled with a vuiique sample number and submitted to the laboratory for the 

appropriate analyses. Field duplicate samples determine analytical precision and sample 

representativeness. One field duplicate sample will be collected for every 10 samples per media 

collected. 

8,1.4 Matrix Snike 

Matrix spike (MS) samples will be submitted in association with metal analyses as further QC 

checks. MS will be collected from the same location as the field sample and in the same manner. 

Each sample will be labeled with die sample number as the original sample, designated on the chain-

of-custody as MS, and submitted to the laboratory for the appropriate analyses. MS samples 

detemiine accuracy by the recovery rates of the compounds added by the laboratory (all site related 

metal compounds will be included in the spiking solution). The MS samples also monitor any 

possible matrix effects specific to samples collected from the site and the extraction/digestion 

efficiency. One MS sample will be collected for every 20 samples per media collected and analyzed. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

All QC procedures employed by the laboratory will be, at a minimurn, equivalent to those required 

in the specified analytical methods. Laboratory QC checks are accomplished through the analyses 

of laboratory blanks, matrix spike, calibration verifications, laboratory fortified blanks and 

performance evaluation samples. When internal quality control results fall outside method 

acceptance criteria, the data will be reported, and the analysis repeated, flagged or accepted 

according to the specified analytical methods. The following sections generally describe internal 
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laboratory quality control check samples. Quality control requirements are outlined in Section 18 of 

the laboratory SOPs contained in the RFI Work Plan QAPP. 

8.2.1 Laboratory Blanks 

Method/preparation blanks are generated within the laboratory during the processing of the actual 

samples. These blanks will be prepared using the same reagents and procedmes and at the same time 

as the proj ect samples are being analyzed. If contamination is found in the method blank, it indicates 

that similar contamination found in associated samples may have been introduced in the laboratory 

and not actually present in the samples themselves. Guidelines for accepting or rej ecting data based 

on the level of contamination found in die blank eue presented in the specified analytical method and 

laboratory SOPs. 

A mininium of one method blank per 20 samples will be analyzed or, ih the event that an analytical 

round consists of less dian 20 samples, one method blank sample will be analyzed. 

8.2.2 Instrument Blanks 

Instrument blanks are prepmed by the latxiratory using deionized water for sample analysis. 

Instrument blanks are analyzed every ten samples to verify no cross contamination or baseline 

drifting has occurred. An instrument blank is generally analyzed after each calibration verification 

standard. 
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8.2.3 Matrix Snike 

Matrix spike analyses are perfonned in association with the sample metal analyses. Matrix spikes 

are prepared by placing a known quantity of selected target analytes into a second aliquot of w actud 

field sample. All project target analytes will be included in the spiking solution- The spiking occurs 

prior to sample preparation and analysis. The matrix spike is then processed in a manner identical 

to the field sample. Recovery of each of the spiked compounds reflects the ability of the laboratory 

and method to accurately determine the quantity of that compound in that particular sample. 

Matrix spike will be analyzed at a frequency of one pair per sample delivery group of Up to 20 

samples collected-

8.2-4 Calibration Verifications 

Initial calibration of the instruinents will be completed prior to sample analysis follovring the 

specified aiialytical methods and laboratory SOPs. Additionally, continuing calibration standards 

will be analyzed at least every tenth sample. Recalibration is required if the continuing calibration 

standards do iiot meet U.S. EPA method criteria. Specific calibratiori standard procedures are 

outlined in tire laboratory Standard Operating Procedures (Attachment B of the RFI Work Plan). 

8.2.5 Laboratory Control Sample fLCS') 

The LCS is prepared by the laboratory by adding analytes of known concentrations to DI water for 

aqueous met^s analysis. Reference materials with knowti concentrations are digested concurrent 

with samples for solid metals analyses. The LCS is designed to assess the capability of the 
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laboratory to perform the analytical methods. If the analytes present in the LCS are not recovered 

within the criteria defmed in the specified analytical methods, the samples will be redigested and 

reanalyzed or data will be flagged. 

8.2.6 Performance Evaluation Samples 

Performance testing evaluation (PI) samples are of known composition which has been provided 

to the laboratory for analysis by either an agency or client. The laboratory results are compared to 

the actual values to evaluate flie laboratory's performance. Performance evaluation sample analyses 

are performed on a regular basis as required for the laboratory's certifications. Some PT programs 

which TriMatrix participates in are USEPA Water Pollution Performance Evaluation Study, ASI 

National Performance Evaluation Study and USEPA Water Supply Study. 
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9.0 DATA REDUCTION. VALIDATION AND REPORTING 

9.1 DATA INDUCTION 

9.1.1 Field Data Reduction Procedures 

All field data will be written iii ink into bound field logbooks immediately after measurements are 

taken. If errors are made, the error will be crossed out with a single line, initialed and dated with the 

corrections written Clearly adjacent to the original entry. 

9.1.2 Laboratory Data Reduction Procedures 

All analytical data will be permanent, complete and retrievable. The analyst will record the 

Each page of the notebook shall be signed and dated by the analyst. Periodic review of the 

notebooks will be performed by a supervisor prior to final data reporting. Upon analysis completion 

and laboratoiy validation, the analyst Will enter the analytical data into the LIMS. 

The laboratory will report sample results on analysis report forms and provide the information 

described in USEPA SW-846 for all analyses for each package. A CLP-like data deliverables 

package is required. All laboratory data will undergo the data validation procedures described in the 

Laboratory Q A Manual prior to final reporting. Data Will be stored on the laboratory's network until 

the investigation is complete. Data archived firom the LIMS will be transferred to magnetic tape 

which will be retained by the laboratory an additional five years, minimum. 
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The equations that will be employed in reducing data are presented in Section 16 of the associated 

SOPs. The formulas included ih the SOP make pertinent allowances for sample matrices. All 

calculations are checked by a second person prior to data entry into the LIMS. All groundwater 

metals results will be reported in micrograms per liter (pg/L) or milligrams per liter (mg/L)> All 

blaiik results and QC data will be included in the data deliverables/packagew Blank results will not 

be subtiaicted fi^om the sample results. The blank results and QC data will be used in data validation 

to review sample results qualitatively. Data validation will be performed in general accordance with 

the guidelines identified in Section 9.2. Outliers and other questionable data will be addressed in 

the data validation report and specific QA/QC flags will be applied to questionable data. The 

QA/QC flags Will be Consistent with the USEPA data validation guidelines. 

9.2 DATA y ALIO ATIQN 

9.2.1 Procedures Used to Validate Field Data 

Vdidation of the field data will be performed by the field technicians under the supervision of the 

QA manager.. One hundred percent of the field analytical data will be validated.-.The.proGedures to 

validate the field data for this investigation include checking for transcription errors and review of 

logbook, on part of the field crew members. This task will be the responsibility of the lead field 

technician. 
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9.2,2 Procedures Used to Validate Laboratory Data 

Validation of analytical data as received from the laboratory will be performed by the AGC QA 

Manager or QA Scientist. Validation will be performed on 100% of the analytical da^ in general 

accordance With the following data validation guidance document, where applicable; USEPA 

Contract Laboratory Program National Functional Gmdelines for Inorganic Data Review, Office of 

Emergency and Remedial Response, USEPA, Washington, D.C. July 2002 and IDEM Guidance to 

the Performance and Presentation of Analytical Chemistry Data (July 1998). The Data Maiiagement 

Plan, provided as Attachment C of the RFI Work Plan, discusses the specific procedures for the 

validation of CLP data. Quality control requirements specified in the methods will also be used to 

evaluate the data. Specific data validation procedures are outlined in Tables 9^1 through 9-3. 

Validation criteria are not met for any parameter, the associated samples will be qualified as 

indicated in Table 9-1. 

The following presents definitions for the validation qtialifiers: 

U - The analyte was analyzed for,_but was not detected above-the level of the 
associated value. The associated value is either the sample quantitation limit 
or the sample detection limit 

J - The associated value is ah estimated quantity. 

R - The data are unusable, (Note: The analyte may or may not be present.) 

UJ r The analyte was analyzed for, but was not detected. The associated detection 
limit is an estimate and may be inaccurate or imprecise. 
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The purpose of data validation is to assess the usability of the data by determining if the laboratory 

analyses met the PARCC criteria set by the site DQO's, the analytical method used and the giudance 

documents. Upon completion of data validation, the existing results will be reported in tabular form 

with data validation flags applied as appropriate to determine the usefulness of the data. The data 

validation flags will be consistent ivith the USEPA and IDEM data validation guidelines. A data 

validation report will be written to assist in making decisions based on the analytical results. 

9,3 DATA-REPORTING 

Data validation reports, along with copies of all support documentation, validated data summary 

tables, and analytical data packages, will be submitted electronically and as a hard copy monthly to 

lO^C Project Manager as data is validated as required by IDEM. The RMC Project Manager will 

forward to the IDEM, after adequate time for review, all dociunents, data and reports. The data 

validation report will be prepared. 

9.3.1 -Field-Data Reporting 

Field data reporting will be conducted through the transmission of logbook sheets containing 

tabulated results of all measurements made in the field, and documentation of all field activities. 

9.3.2 Laboratory Data-Repprting 

The task of reporting laboratory data begins after the independent validation activity has been 

concluded. The AGC Quality Assurance Manager must perform a final review of the report 
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sununaries and case narratives to determine whether the report meets project requirements. In 

addition to the record of chain-of-custody, the report format shall consist of the following: 

1. Case Narrative;: 

i. Date of issuance 

ii. Laboratory analysis performed 

iii. Any deviations from intended analytical strategy 

iv. Laboratory batch number 

V. Numbers of samples and respective matrices 

vi. QC procedures utilized and also references to the acceptance criteria 

vii. Laboratory report contents 

viii. Project name and number 

ix. Condition.of samples 'as-received' 

X. Discussion of whether or not sample holding -times were.met 

xi. Discussion of technical problems or other observations which may have created 
analytical difficulties 

xii. Discussion of any laboratory QC checks which failed to meet project criteria 

xiii. Signature of the Laboratory QA Manager 

2. Chemistry Data Package: 

i. Case narrative for each analyzed batch of samples 
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iL Sununaiy page indicating dates of analyses for samples and laboratory QC checks 

iii. Cross referencing of laboratory sample to project sample identification numbers 

iv. Description of data qualifiers to be used 

V. Sample preparation and analyses for samples 

vi. Sample results 

vii. Raw data for sample results and laboratory QC samples 

viii. Results of (dated) initial and continuing calibration checks 

ix. MS recoveries, laboratory control samples, method blank resrilts, and calibration 
check compounds 

X. Labeled (and dated) iristrument data of sample results and laboratory QC checks 

xi. Copies of Nonconformance Reports 

The data package submitted will be a "CLP-like" data package consisting of all the information 

presented in a CLP .data-package..(but without the CLP forms). 

All deliverables/packages from each laboratory must be paginated in ascending order: The 

laboratory must keep a copy of the paginated package in order to be able to respond efficiently to 

data validation inquiries. Any errors in reporting identified during the data validation process must 

be corrected by the laboratory as requested. All data validation inquiries to the laboratory must be 

addressed by a written response from the laboratory in questiom 
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tiie deliverables will be provided to the AGC Quality Assurance Manager and will be made 

available to the EPA upon request. 

9.4 DATA ACQUISITION REQUIREMENTS AND DATA QUALITY MANAGEMENT 

Once the samples are collected and sent to the laboratory, the field sampler A^dll send a copy of the 

chain-of-custody and field notes to the AGC Quality Assurance Manager. The chdn-of-custodies 

will be checked for the appropriate analytical methods defined, parameters requested, number of 

samples collected and QC samples collected. The laboratory will be contacted if any information 

on the chain-of-eustody is missing or incorrect.. The CLP-like deliverables hard copy and electronic 

data will be provide to the AGC QA Manager. The QA Manager will perform an initial check to 

verify that all the samples were analyzed, the correct methods were used for analyses, all requested 

parameters were armlyzed and samples were analyzed within the holding time requirements. The 

electronic deliverables will be downloaded into a site specific database and checked with the hard 

copy deliverables during the data validation process. A project status form will be completed each 

time a check level is performed. The projectstatus formand check forms are included in Attachment 

DoftheRFI-Work Plan. 

Analytical data, reports, and any other project related information produced during this project will 

be retained by AGC or its designee. Project reports, tables, etc. may be stored in project specific 

electronic files. On a regulm basis, the data will be backed up on magnetic tapes and stored off-site. 

The files will be maintained as mandated by the EPA and will be maintained for a minimum Six 

years after the termination of the order. 
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10.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY 

Performance and system audits will be conducted to verify that sampling and analysis are performed 

in accordance vridi the procedures established in this QAPP. 

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

10.1.1 Internal Audits 

10.1.1.1 Internal Audit Responsibilities 

Internal audits of field activities including sampling and field measurements will be conducted by 

the AGC QA Manager. These audits will verify that all established procedures are being followed. 

10.1.1.2 Internal Audit Procedures 

-The audits will include a review of field sampling records, field screening analytical re$ultSj field 

instrument operating records, sample collection, handling and packaging in compliance with the 

established procedures, and maintenance of QA procedmns, chain-of-Custody, etc. by the AGC QA 

Manager in the AGC office at the completion of the round of sampling under the SAP. Follow-up 

procedures are maintained during subsequent sampling. 
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10.1.2.1 External Field Audit Responsibilities 

External field audits may be conducted by the IDEM:-

10.1.2.2 External Field Audit Frequency 

External field audits may be conducted any time during the field operations. These audits may or 

may not be announced and are at the discretion of IDEM. 

10.1.2.3 External Field Audit Process 

External field audits will be conducted according to the field activity information presented in the 

QAPP. The external field audit process can include (but not be limited to); sampling equipment 

decontamination procedures, sample-bottle preparation procedures, sampling procedures, 

examination of-field sampling and safety plans, sample vessel cleanliness and QA procedures, 

procedures for verification of field duplicates, sample preservation and preparation for shipment, as 

well as field screening practices. 
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11.0 PREVENTATIVE MAINTENANCE 

11.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE 

Field measurement equipment, pH meters, thermometers, dissolved oxygen meters, and Specific 

conductance meters will be maintained in accordance Avith manufacturer's instructions. All field 

equipment will be checked by qualified technicians prior to use in the field. The instrument operator 

will be responsible for ensuring that the equipment is operating properly prior to use in the field. 

Any problems encoimtered while operating the instrument will be documented in the field logbook. 

Critical spare parts such as batteries and pH probes will be kept on-site to reduce potential downtime. 

If problem equipment is detected or should require service, the equipment will be returned and a 

qualified technician will perfonn the maintenance required. Use of the instrument will not be 

resumed until the problem is resolved. Backup instruments and equipment will be available on-site 

or within 1 day shipment to avoid delays in the field activities. Routine maintenance of field 

instruments will be documented in bound logbooks which will be kept with the field instrument. 

Spare parts and the maintenance schedule are presented On Table 11-1. 

11.2 LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE 

Preventative maintenance and periodic maintenance is performed as recommended by the 

manufacturers of the equipment in use in the laboratory. Spare parts are kept in inventory to allow 

for minor maintenancei, 

The laboratory staff performs preventive maintenance and repairs or coordinates with a vendor for 

the repair of all instruments. All laboratory instruments are maintained in accordance with 
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manufacturer's specifications and the requirements of the specific method employed. This 

maintenance is carried out on a regular, scheduled basis and is documented in the laboratory 

instrument service logbook for each instrument. Emergency repair or scheduled manufacturer's 

maintenance is provided imder a repair and maintenance contract with factory representatives. The 

folloNving Table 11-1 surnmarizes preventive maintenance schedules and critical spare parts 

inventories. Refer to the SOPs included in Attachment B of the RFI Work Plan for the preventative 

maintenance program for the ICP/MS and ICP. 

11.3 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND 
CONSUMABLES 

Inspection/acceptance requirements for laboratory supplies and consumables are dpcumented in 

Section 3.10, Attachment A of the RFI Work Plan. 
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12.0 SPECIEIC RQUtlNE PROCEDURES USED TO EVALUATE DATA PRECISION. 
ACCURACY AND COMPLETENESS 

The purpose of this section is to indicate the methods by which it will be ensured that the data 

collected for diis investigation falls in line with the DQOs for the site. 

Factors considered in this assessment include, but are not limited to: 

• Possible future use of analytical results to conduct a groundwater specific Risk 
Assessment. 

• The contaminants known and/or suspected to be of concern on a project as they relate 
to the data quality level parameters chosen. 

• Tbe choice of analytical and sample preparation methods for contaminants of concern 
whose method detection limits will meet or exceed the data quality level 
concentrations for those contaminants. 

Once these goals and objectives are evaluated and chosen, analytical data quality will be assessed 

to determine if the objectives have been met. In-additiom the data will be reviewed for indications 

of interferences to results caused by sample matrices, cross contamination during sampling, cross 

contamination in tiie laboratory, and sample preservation and storage anomalies (i.e., sample holding 

time). 

12.1 ACCURACY ASSESSMENT 

Accuracy Will be calculated on the average percent recovery of spiked samples. In Order to assure 

the accuracy of the mmlytical procedures, an environmental sample shall be spiked With a known 
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amount of the project target analytes. At a minimum, one spike sample shall be included in every 

set of 20 samples analyzed on each instrument. The increase in concentration of the analyte 

observed in the spiked sample, due to the addition of a known quantity of the analyte, compared to 

the reported value of the $ame analyte in the unspiked sample determines the percent recovery. 

Acctiracy is similarly assessed though determination of percent recoveries for laboratory control 

samples. Reference materials are essential to the evaluation of accuracy. Stock solutions for 

accuracy spikes and laboratory control samples shall be traceable to a source independent from the 

calibration standards. Accuracy is calculated using the equation below; 

or — = 100 
SdxlOO TV 

Where: 

%R - percent recovery 

SSR = spiked Sample result 

SR = sample result 

SA = amount of spike 

jy = true value (aetual mass) 

12.2 PRECISION ASSESSMENT 

The precision of field duplicate pairs or laboratory duplicate pairs will be expressed as relative 

percent difference (RPD) or relative standard deviation (RSD). RPD is derived fi'om the absolute 

difference between duplicate analyses divided by the mean value of duplicates. The percent RSD 

is obtained by dividing the standard deviation by the average of the sample set. Equations for RPD 

and RSD are presented below: 
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A ^ A RPD = —i-1 ^ X 100 
((I>i+D2)iy2) 

Where: 

D1 and D2 = two replicate values 

S. E BSD ^j^ andS =[^(xr*)' ' 

Where: 

S = standard deviation 

X - average of sample set 

X, - each observed value 

X = the arithmetic mean Of all observed values 

n = total number of values 

12 J COMPLETENESS ASSESSMENT 

Completeness is evaluated by dividing the total number of verifiable data points by the maximxim 

number of data points possible and expressing the ratio as a percent. A usability criteria of 90 

percent has been set for this project. Following completion of the analytical testing, the percent 

completeness will be calculated using the following equation: 

Completieness(%)=-^ x 100 
Pxn 
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Where: 

D = number of confident quantifications 

P = number of analytical parameters per sample requested for analysis 

n = number of samples requested for analysis 

12.4 ASSESSMENT OF DATA 

flow and quality and determine whether past drainage areas have been affected. The QC results 

associated widi each analytical parameter will be compared to the objectives presented in Sections 

3.5 and 3.6 of this QAPP. Only data generated in association with QC results meeting these 

objectives will be considered usable for decision making purposes. 

)ject-wide, 

matrix-specific, parameter specific md urut-specific basis. The assessment vrillbe performed-by the 

Factors to be considered in this assessment of the field and laboratory data will include, but not 

necessarily be limited to, the following: 

Were all samples collected using the methodologies emd SOPs proposed in the 
QAPP? 

Were all proposed analyses performed in accordance with the SOPs provided in this 
QAPP? 
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Were samples obtained from all proposed sampling locations? 

or contaminmits present at high concentrations? 

Were all data validated according to the validation documents proposed in this 
QAPP? 

Were any data found to be unusable (qualified as "R") based on the data validation 
results? 

Were any data found to!:» usable for limited purposes (qualified as "J") based on the 
data validation results? 

What affect due qualifiers applied as a result of data validation have on the ability to 
implement the project decision rules? 

Is data of sufficient quality to support possible future groundwater specific risk 
assessment? 

Can valid conclusions be drawn for each area under this investigafion or is further 
sampling required? 

Were all issues requiring corrective action fully resolved? 

Based on the overall findings of the investigation and this assessment, were the 
original project objectives appropriately defined? If not, have revised project 
objectives been developed? 
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13.0 CORRECTIVE ACTION 

When field sampling activities or laboratory quality control results show the need for corrective 

action, immediate action will take place and will be properly documented. In the event that a 

problem mises, corrective action will be implemented. Any error or problem will be corrected by 

an appropriate action which may include; 

• Replacing or repairing a faulty measurement system; 
• Discarding erroneous data; 
• Collecting iiew data; and 
• Accepting the data and acknowledging a level of imcertainty. 

13.1 FIELD CORRECTIVE ACTION 

The lead field sampler will be responsible for all field quality assurance. Any out of protocol 

occurrence discovered during field sampling will be documented in the field notebook and 

immediate corrective action wll be taken. For problems or situations which caimot be solved 

through immediate corrective action, the lead field sampler willimmediately notify the Contractor's 

Project Manager. The AGC Project Mmiager/QA Manager and lead field sampler will investigate 

the situation and deteimihe who will be responsible for implementing the corrective action. 

Corrective action will be implemented upon approval by the AGC Project Manager/QA Manager. 

The AGC Project Manager/QA Manager will verify that the corrective actionhas been taken, appears 

effective, and at a later date, verify that the problem has been resolved. The successfully 

implemented corrective action will be documented in the field logbook by the lead field sampler. 

Any deviations firom the quality assurance protocol in the QAPP must be justified, approved by the 

AGC Project Manager/QA Manager (and the IDEM, if necessary), and properly documented. 
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13.2 LABORATORY CORRECTIVE ACTION 

Corrective action vnll be iinplemented to correct discrepancies found which affect the validity or 

quality of analytical data and to identify any analytical data that may have been affected. Limits of 

data acceptability for each parameter and sample matrix are addressed in the instrument manuals, 

USEPA Methods and/or Laboratory QA Manual (Attachment A). Whenever possible, immediate 

corrective action procedures will be employed. All analyst corrective actions are to be followed 

according to the instrument manuals, USEPA Methods, or Laboratory QA MmiuaL Any corrective 

action performed by analyst will be noted in laboratory logbooks. 

Laboratory personnel noting a situation or problem which cannot be solved through immediate 

corrective action, will notify the Laboratory QA Supervisor. The QA Supervisor will investigate the 

extent of the problem and its effect on the analytical data generated while the deficiency existed. All 

data suspected to be affected will be scrutinized to determine the impact of the problem on the 

quality of the data. If it is determined that the deficiency had no impact on the data, this fmdmg will 

be documented. If the quality of the analytical data were affected, the Laboratory Program Manager 

and Contractor's Project Manager will be notified immediately so that courses of action may be 

identified to determine how to rectify the situation. 

The laboratory must take cortective action if any of the quality control data generated during the 

laboratory analyses axe outside the method criteria. Corrective action for out-of-control calibrations 

is to recalibrate the instrument and reanalyze the samples. A sequence is specified in the USEPA 

specified methods when problems in analyses are encountered. The laboratory will follow these 

procedures exactly and document the problems encountered and corrective action in a case narrative 

enclosed with each data deliverables package. 
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Tiie Laboratory QA Supervisor will be responsible for informing the Laboratory Program Manager 

and Sampling Contractor's Project Manager the effects on the data, the data affected and the 

corrective action taken. It is also the Laboratory QA Supervisor's responsibility to verify the 

corrective action was performed, appears effective, and at a later date, the problem was resolved. 

Documentation of corrective actions taken by laboratory are outlined in Section 4, Attachment. A of 

the RFI Work Plan. Reports will be completed to document nonconformances and the corrective 

actions taken. Copies of nonconformance reports will be included as part of the laboratory 

deliverable for this project. 

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESS 

Upon completion, sample data packages will be sent from the laboratory to the AGC QA Manager 

for data validation. If all project samples are not present in the data packages or any deficiencies 

affecting the sample results are noted, the QA Manager will contact the Laboratory Program 

Manager. The Laboratory Program Manager will consult with the Laboratory QA Supervisor and 

respond in writing to any inquiries and provide any changes to the data packages to the QA Manager. 

Any errors, problems, questionable data values, or data values outside established control limits will 

be corrected by the appropriate action which may include disregarding erroneous data, collecting 

new data, and accepting the data and aelmowledging a level of uncertainty. The data validation 

report will provide a description of the usability of the data. 
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TABLE 1-1 
REFINED METALS SITE PROJECT ANALYTE LIST 

Constituent Matrix 
Human Health 
Data Quality 

Level' 

Ecolo^cal 
Data Quality 

Level^ 

Quantitation 
Limit 

Antimony Aqueous 6 ug/L NA 1 Ug/L 
Arsenic Aqueous 0.045 ug/L* NA 1 ug/L 

Iron Aqueous 11,000 ug/L NA 100 ug/L 
Lead Aqueous 4 ug/L NA 1 Ug/L 

Manganese Aqueous 880 ug/L NA 10 ug/L 
Sodium Aqueous NA NA 500 ug/L 
Chloride Aqueous NA NA 1 mg/L . 
Sulfate Aqueous NA NA 5 mg/L 

* For these parameters, analytical sensitivity is inadequate to meet target decision 
levels. Therefore, for risk assessment purposes, non-detect data shall be 
considered as equal to one-half the repoMng limit. 

1 USEPA Region 9 Preliminary Remediation Goals (PRCs), 1998. 
2 USEPA Region 5 Ecological Data Quality Levels. 
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DQO Parameter Laboratory Parameters Field Parameters' 
Aecuragy Table 3-2 Table 3-2 
Precision Table 3-2 Table 3-2 

Completeness 90% 100% 
Comparability Based on precision, accuracy, 

and media comparison 
Based on precision, accuracy, 

and media comparison 

Note 

Indicator parameters include: specific conductance, temperature, dissolved Oxygen, redox 
potential, and pH. 
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TABLE 3-2 
REFINED METALS SITE 

ACCURACY AND PRECISION DATA QUALITY OBJECTIVES FOR 
LABORATORY AND FIELD PARAMETERS 

Audit Parameter Analytes Control Limits 
Accuracy Laboratory 

Blank 
Metals 

Chloride 
Sulfate 

<±LOQ 

Field/Equipment 
Blank 

Metals 
Chloride 
Sulfate 

<±LOQ 

Matrix Spike 
Recovery 

Metals 
Chloride 
Sulfate 

75-125 %, unless the sample 
concentration is greater thw 4 

times the amount of spike added 
Laboratory 

Control Sample 
Metals 

Chloride 
Sulfate 

80-120% 

Precision Matrix Spike Metals 
Chloride 
Sulfate 

<20% RPD for results > 5 x 
LOQ or 

<±:LOQ for results <5 x LOQ 
Field Duplicate Metals 

Chloride 
Sulfate 

<25% RPD for both results > 5 x 
LOQ, 

<tl .5xL0Q for both results < 5 
xLOQ, 

<±i .5>L0Q for one result < 5 x 
LOQ and the other > 5 x LOQ 

Accuracy/Precision 
Standard Checks 

Field Parameters pH 
Specific Conductance 

Turbidity 
Dissolved Oxygen 
Redox Potential 

Temperature 

± 0.05 pH units 
±10% RPD 
±2%NTU 
± 0.3 mg/L 
±0.1 mg/L 

± 0.2 •'C 

Note 

LOQ Limit of Quantitation 
Metals (Antimony, Arsenic, Iron, Lead, Manganese, Sodiiun) 
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Sample 
Location 

Matrix Parameters Number of 
Samples' 

Field 
Duplicate : 

Matrix 
Spike 

Blank' Total Number 
of Samples' 

Monitoring Wells . Groundwater 
; (rounds 1-4) 

Field Turbidity 

Redox potential 
Specific conductance 
Temperature 
Dissolved Oxygen 

12' NA NA NA 12 

Laboratoiy Metals (Sb,ASiFe,Pb, 
Mn.Na) 

4 1 1 2 8 

Chloride 4 1 1 2 8 
Sulfate 4 1 1 2 8 

Groundwater 
(all subsequent 
rounds) 

Field Turbidity 
PH 
Redox potential 
Specific conductance 
Temperature 
Dissolved Oxygen 

12' NA NA NA 12 

Laboratory Metals (Sb, As, Pb) 4 1 1 2 8 

Notes 
1 Blank total includes estimated number of field and equipment blanks. 
2 Total number of samples per event. 
3 This number reflects the fewest number of samples to be taken. 
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TABLE 3-4 
REFINED METALS SITE PROJECT ANALYTE LIST 

QUANTITATION LIMITS 

Parameters Method' Method 
Detection 

Limit 

Quantitation 
Limit^ 

Laboratory Standard 
Operating Procedure 

Antimony SW-846 3010A/6020 0.682 ug/L 1.0 ug/L GR-01-121/GR-01-129 
Arsenic SW-846 3010A/6020 0.239 pg/L 1.0 pg/L GR-01-121/GR-01-129 

Iron SW-846 3010A/6010 7.72 pg/L 100 pg/L GR-Ol-121/GR-Ol-lOO. 
Lead SW-846 3010A/6020 0.231 pg/L 1.0 ug/L GR-01-121/GR-01-129 

Manganese SW-846 301OA/6020 0.845 pg/L 10 pg/L GR-01-121/GR-01-129 
Sodium SW-846 3010A/6010 231 pg/L 500 pg/L GR-Ol-121/GR.Ol-lOO 
Chloride MCA WW 325.2 0.386 mg/L 1.0 mg/L GR-02-104 
Sulfate MCAWW 375.4 0.152 mg/L 5.0 mg/L GR-05-108 

Notes 

Methods listed are from USEPA 'Test Methods for Evaluating Solid Waste: 
Physieal/Chemical Methods" April 1998, SW-846, Fifth Edition and USEPA 
"Method$ for Chemical Analysis of Water and Wastes" March 1983. 
Specific quantitation limits are highly matrix-dependent. The quantitation limits 
listed herein are provided for guidance and may not always be achievable. 
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TABLE 4-1 
REFINED NIETALS SITE 

PARAMETER TABLE 

Refined j 
Revision 1: August 2i 

Section 4 
Page 1 011 

Parameter Matrix Method Container Type Preservative Holding Time 
Temperature, pH, Redox 

Potential, Dissolved Oxygen, 
Specific Conductance 

Aqueous Manufacturer's 
Instructions NA NA Analyze Immediately 

Antimony, Arseiric, Iron, 
Manganese' Aqueous 

USEPA SW-846 
3016A/6Q20A^ 1 Liter HDPE HN03topH<2 

Cool 4''C ± 2°C 180 Days 
Lead, Sodium 

Aqueous USEPA SW-846 
3010A/6010B2 

1 Liter HDPE HN03topH<2 
Cool 4''C ± 2°C 180 Days 

Chloride Aqueous MCAWW 352.2^ 1 Liter HDPE Cool4''C±2T 28 Days 
Sulfate Aqueous MCAWW 375.2^ 

1 Liter HDPE Cool4''C±2T 
28 Days 

Notes 

NA Not applicable 
HDPE High density polyethylene plastic 
HNO3 Nitric acid 

1 Includes total and dissolved metals. Dissolved metals will be field filtered prior to preservation. 
2 USEPA "Test Methods for Evaluatmg Solid Waste: Physical/Chemical Methods," April 1998, SW-846, Fifth Edition 
3 USEPA "Methods for Chemical Analysis of Water and Wastes," March 1983 
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TABLE 6-1 
SUMMARY OF LABORATORY CALIBRATION REQUIREMENTS 

Refined M. s 
Revision 1: August 2i 

Section 6, 
Page 1 or2 

Method Parameter OC Check Minimum Frequency Acceptance Criteria 
SW-846 6020A 

GCP-MS) 
Antimony, ' 

Arsenic, 
Lead, 

Manganese 1 

Instrument Detection Limit (IDL) 
Determiiiation 

Eveiy three months SW-846 6020 Paragraph 8-2 SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Internal Standard MOmtor diiring every analysis Within ± 20% of the original 
calibration solution 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Initial Calibratipn 
(minimum I standard and a blank) 

Daily initial calibratioh pnor to: sample analysis 90^ 110% recovery for each 
parameter 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

^ Calibration Veriiicadon 
(second source staiidard) 

Before beginning a sample run, after every 10 
samples and at the end of the analysis sequence 

90--110% recovery for each 
parameter 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Instrument Blank . 
(calibration blank) 

Before beginiiing a.sample run, after every 10 
samples and at the end of the analysis sequence 

No analyte detected > LQQ 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

: Method Blank (preparation bhuik) One method blank for each group of 10 samples. No analyte detected > LOQ 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Matrix Spike (MS) One Ms for each group of 10 samples. 75-125% 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Duplicate Sample Analysis One duplicate for each group of 10 samples. RPD<20% 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

: Laboratory Control Sample (LCS) One LCS for each group of 10 samples. 80!-I20% 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Serial Dilution One dilution test for each group of 20 samples. Within ± 10% of the original 
determination 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

ICP Interference Check Solutions 
(ICSrAandlCS-AB) 

Perform at the begiimmg of an analytical run or 
Once every 12 hours, whichever is more fiequent. 

80-120% 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

Post Digestion Spike SW-i846 6020 Paragraph 8.6 75-125% 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

ICP hiterelement Correction 
Factors 

Aimually SW-846 6020 Paragraph 8.4 

SW-846 6020A 
GCP-MS) 

Antimony, ' 
Arsenic, 

Lead, 
Manganese 1 

MS Tuning Sample Prior to calibration and analysis 95-105% 
SW-846 6010B 

(iCP) 
iron, Sodiiim : Instrument Detectiion Liinit (IDL) 

Deterntinatibn 
Quarterly SOPGR-01-100,p.30 SW-846 6010B 

(iCP) 
iron, Sodiiim : 

Instrument Profile Run before mitial calibration 70-130% fitim the recorded 
value 

SW-846 6010B 
(iCP) 

iron, Sodiiim : 

Instrument Calibration Run before initial calibration •^>0.995 

SW-846 6010B 
(iCP) 

iron, Sodiiim : 

Initial Calibration 
(minimum I standard and a blank) 

Daily initial calibration prior to sample lanalysis 90;-110% recovery for each 
parameter 

SW-846 6010B 
(iCP) 

iron, Sodiiim : 

Calibration VenfiCation 
(second source standard) 

Before begiiming a sample run, after every 10 
samples and at the end of .the analysis sequence 

90-110% recovery for each 
parameter 
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Refined Mv 3 
Revision 1: August 2( 

Section 6 
•2 

Method Parameter QC Check Minimum Frequency Acceptance Criteria 
Instrument Blank 
(calibration blank) 

Before beginning a sample run, after every 10 
samples and at the end of the analysis sequence 

No analyte detected > LOQ 

Method Blank (preparation blank) One method blank for each group of 10 samplos^. No analyte detected > LOQ 
Matruc Spike (MS) One MS for each group of 20 samples. 75-125% 
Ehiplicate Sample Analysis One duplicate for each group of 10 samples. RPD<10% 
Laboratory Control Siample (LCS) One LCS for each group of 10 samples. 90-110% 
Serial Dilution One dilution test for each group of 20 samples. Within ± 10% of the original 

determination 
ICP Interference Check Solutions 
(ICSA-landICSA-2) 

Performat the beginning of an analytical run or 
once every 12.hours, whichever is more ficquent. 

80-120% spiked elements 
± 2*L0Q imspiked elements 

Contract Required Detection 
Lunits (CRDL) 

After initial calibration blank and before ICSA-1 80-120% 

Laboratory Fortified Blank (LFB) One per sample batch. 75-125% 
Post Digestion Spike One for each group of 20 samples. 80-120% 
ICP Interelement Correction 
Factors 

Every six months 80-120% 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Initial Calibration 
(minimum 6 standards and a blank) 

Daily hiitial calibration prior to sample analysis r'ilO.OOPO MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Calibration Verification 
(second source standard) 

Before beginning a sample rrm, after every 10 
samples and at the end of the analysis sequence 

85-115% recovery for each 
parameter 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Instrument Blank 
(calibration blank) 

Before beginning a sample run, after every 10 
samples and at the end of the analysis sequence 

No analyte detected > LOQ 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Method Blaiik (preparation blank) One method blank for each group of 10 samples^ No analyte detected > LOQ 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Matrix Spike (MS) One MS for each group of 10 samples. 70%- 125% 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Duplicate Sample Analysis One duplicate for each group of 10 samples. RPD<20% 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Detection Limit Confirmation 
Sample (CRL) 

One per run 80-120% 

MCAWW 325.2 
MCAWW 375.2 

Chloride 
Sulfate 

Laboratory Control Sample (LCS) One LCS for each group of 10 satnples. 85%-115% 
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TABLE 9-1 
SUMMARY OF DATA VALIDATION REQUIREMENTS 

Refined M 
Revision 1: August 20' 

Section 9, 
Page 1 or 5 

Method Parameter' OC Check Minimum Frequency Acceptance Criteria ! Qualifier Requirements 
6020A Antimony, 

Arsenib, 
Lead, 

Instument Detection 
Limit (IDL) 
Detennimation 

Every three months SW-846 6020 
Paragraph 8.2 

Apply R to all results for specific analyte(s) 
without a current IDL detennihation. 

Manganese Internal Standards Monitor during every 
analysis 

Within ±20% of the . 
original calibration 
solution 

Apply R to all results for specific analyte(s) 
not monitored for internal standards. 

Initial Calibration 
(minimum I standard 
and a blank) 

Daily initial calibration 
prior to sample analysis 

90-110 %R for each 
parameter 

Apply R to all results for specific analyte(s) 
for all samples associated with the calibration 
if calibration not performed. If percent 
recovery (%R) is <90%, apply J/UJ. If %R is 
>110%, apply J, If %R is <75% or >125%, 
apply R to all positive results, 

Calibration Verification 
(second source standard) 

Before beginning a 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

90-110 %R for each 
parameter 

Apply R to all results for specific analyte(s) 
for all samples associated with the calibration 
if calibration not performed. If %R is <90%, 
apply J/UJ. If VoR is >110%, apply J. If %R 
is <75% or >125%, apply R to all positive 
results. 

Instrument Blank 
(calibration blank) 

Before begiiming a 
sample run, after every 10 
samples and at the end of 
the atialysis sequence 

Not detected > LOQ Apply R to all results for all analytes for all 
samples without an associated calibration 
blank. If sample concentration is <5 * blank 
concentration, result will be qualified U. 

Method Blank 
(preparation blank) 

Analyze one method 
blank for each group of 
10 samples. 

Not detected > LCX) Apply R to all results for specific analytes for 
all samples without an associated method 
blank. If sample concentration is <10 * blank 
concentration, result will be qualified U. 

Matrix Spike (MS) Analyze one MS for each ; 
group of 10 samples. 

75-I25P/0 Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<75%, apply J/UJ. If %R is >125%, apply J.: 
If %R is <30%i apply R to all results. 
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Refined Mv 
Revision 1: August 200 

Section 9 

Method Parameter OC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 
Duplicate Sample 
Analysis 

One duplibate sample for 
each' group of 20 samples. 

If results >5X LOQ, 
RPD<20% 

If results <5X LOQ, 
±LOQ value 

Professional judgement will be used to 
determine if associated sample data should be ; 
qualified' when frequency is not met. Apply J 
to all sample concentrations if acceptance 
criteria are not met. 

Laboratory Control 
Sample (LCS) 

One' LCS for each group 
of 10 samples or each 
batchi whichever is more 
fi^uent. 

80 -120% Professional Judjgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<80%. apply J/UJ. If %R is >120%, apply J. 
If %R is <50%, apply R to all results. 

Serial Dilution One dilution test for each 
group of 20 samples. 

Within ± 10% of the 
original determination 

Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. Apply J 
to associated sample concentrations if 
acceptance criteria are not met and sample 
concentration is >50 • IDL. 

ICP Interference Check 
Solutions 
(ICS-A and ICS-AB) 

At the beginning of an 
analytical run or once 
every 12 hours, whichever 
is more frequent. 

80-120% Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<80%, apply J/UJ. If %R is >120%, apply J. 
If %R is <50%, apply R to all results. 

Post Digestion Spike SW-846 6020 
Paragraph 8.6 

75 - 125% Professional judgement will be used to . 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<75%, apply J/UJ. If %R is >125%, apply J. 
If %R is -<bo%i. apply R to all results. 

MS Tuning Sample Prior to calibration and 
analysis 

SW-846 6020 
paragraph 5.8 

Apply R to all results for all analytes for all 
samples associated with the MS tuning. 

Holding Time 
Specifications. 

NA 180 days from sample . 
collection to analysis 

Apply J/UJ to all samples analyzed after 
holding time has elapsed. Professional 
judgement Will be used to determine if 
associated sample data should be rejected 
when holding time is grossly exceeded. 
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Refined M. 
Revision 1: August 2( 

Section 
Page 

IM. 
^t2oom 
tion 9/ 1^ 
eSofS VI 

Method Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 
Field Duplicate Analysis 1 per 10 samples collected If results >5*L0Q; 

RPD<25% 

:ifiresults<5*L0Q, 
±1.5*L0Q value 

Professional judgement will be used to 
determine if associated sample data should be 
qualified when fiequency is not met Apply J 
to all sample concentrations if acceptance 
criteria are not met. 

IDL Determiriation Every three months SW-846 6020 
Paragraph 8.2 

Apply R to all results for specific analyte(s) 
without a current IDL determination. 

6010B Iron, 
Sodium 

Instument Detection 
Limit (IDL) 
Determination 

Every three months SOPGR-01-100,p.30 Apply R to: all results for specific analyte(s) 
widiout a current IDL determination. 

Internal Standards Monitor during every 
analysis 

Within ± 20% of the 
original calibration 
solution 

Apply R to all results for specific analyte(s) 
' not monitored for internal standards. 

Initial Calibration 
(minimum 1 standard 
and a blank) 

Daily initihl calibratibn 
prior to sample analysis 

90-110 ?/oR for each 
parameter 

Apply R to all results for specific analyte(s) 
for all samples associated with the calibration 
if calibration not performed. If percent 
recovery (%R) is <90%, apply J/UJ. If%Ris 
>110%, apply J. If %R is <75% or >125%, 
apply R to all positive results. 

Calibration Verification 
(second source standard) 

Before beginriihg a 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

90-110 %R for each 
parameter 

Apply R to all results for specific analyte(s) 
for all samples associated with the calibration 
if calibration riot performed. If %R is <90%, 
apply J/UJ. If %Ris >I10%, applyJ. If %R 
is <75% or >125%, apply R to all positive 
results. 

Instrument Blank 
(calibration blank) 

Before begitmihg a 
sample run, after every 10 
samples and at the end of 

: the analysis sequence 

Not detected > LOQ Apply R to all results for all analytes for all 
samples without an associated calibration 
blank. Ifsample concentration is <5 * blank 
concentration, result will be qualified U. 

Method Blank 
(preparation blank) 

Analyze one method 
blank for each group of 
10 samples. 

Not detected > LOQ Apply R to all results for specific analytes for 
all samples without an associated method 
blank. Ifsample concentration is <10 * blank 
concentration, result will be qua:lified U. 
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Refined Mc. ..s 
Revision 1: August 200 

Section 9 
'5 

Method jParameter QC Check Minimum. Frequency Acceptance Criteria ^ Qualifier Requirements 
Matrix Spike (MS). Analyze one MS for each 

groiip of 10 samples; 
75 -125% Professional judgement will be used to 

determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<75%, apply JAJJ. If %R is >125%. apply J. 
If %R is <30%, apply R to all results. 

Duplicate Sample 
Analysis 

One duplicate sample for 
each group of 20 samples. 

If results >5X LOQ, 
RPD<20% 

If results <5X LOQ, 
±LOQ value 

Professioiial judgement will be Used to 
determine if associated sample data should be 
qualified when frequency is not met. Apply J 
to all sample concentrations if acceptance 
criteria are not met. 

Laboratbiy Control 
Sample (LCS) 

One LCS for each group 
of 10 samples or each 
batch, whichever is more 
frequent. 

80 - 120% Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<80%, apply J/UJ. If %R is >120%, apply J. 
If %R is <50%, apply R to all results. 

Serial Dilution One dilution test for each 
group of 20 samples. 

Within ± 10% of the 
original determination 

Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. Apply J 
to associated sample concentrations if 
acceptance criteria are not met and sample 
concentration is >50 • IDL. 

ICP Interference Check 
Solutions 
aCSA-1 and ICSA-2) 

At the beginning of an 
analytical run or once 
every 12 hours, whichever 
is more frequent. 

80-120% Professional judgement will be used to 
determine if associated sample data should be 
qiualified when frequency is not met. If %R is 
<80%, apply J/UJ. If »/pR is >120%, apply J. 
If %R is <50%, apply IR. to all results. 

Post Digestion Spike SW-846 6020 
Paragraph 8.6 

75 - 125% Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<75%, apply J/UJ. If %R is >125?/o, apply J. 
If %R.is -^0%, apply R to all results. 

Holding Time 
Specifications 

NA 180 days from sample 
colliection to analysis 

Apply J/UJ to all samples analyzed after 
holding time has elapsed. Professional 
judgement will be used to determine if 
associated sample data should be rejected 
when holding time is grossly exceeded. 
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Refined 
Revision 1: August 200 

Section 9, 
•5 

Method Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 
Field Duplicate Analysis 1 per 10 samples collected If results >5*L0Q, 

RPD<25% 

If results <5 *LOQ, 
±1.5»LO0 value 

Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. Apply J 
to all sample .concentrations if acceptance 
criteria are not met 

IDL Determination Every three months SW-846 6020 
Para@-aph 8.2 

Apply R to all results for specific analyte(s) 
without a ciurent IDL determination. 

325.2 
375.2 

Chloride 
Sul&te 

Initial Calibration 
(minimum 1 standard 
and a blank) 

Daily initial calibration 
prior to sample.analysis 

>0.0990 Apply R to all results for specific analyte(s) 
for all samples associated with the calibration 
ifcalibration not performed. If correlation 
coefficient is < 0.0990, apply J/R. 

325.2 
375.2 

Chloride 
Sul&te 

Calibration Verification 
(second source standard) 

Before beginning a 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

85M15%R for each 
parameter 

Apply R to all results for specific analyte(s) 
for all samples associated with the calibration 
if calibration not performed. If %R is <90%^ 
apply J/UJ. If%Ris>ll'0%,applyJ, If%R 
is <75% or >125%, apply R to all positive 
results. 

325.2 
375.2 

Chloride 
Sul&te 

Instrument Blank 
(calibration blank) 

Before beginning a 
sample run, after every 10 
samples and at the end of 
the analysis sequence 

Not detected. > LOQ Apply R to all results for all analytes for all 
samples without an associated calibration 
blank. If sample concentration is less than 5 
times the blarik concentration, result will be 
qualified U. 

325.2 
375.2 

Chloride 
Sul&te 

Method Blank 
(preparation blank) 

One method blank for 
each group of 10 samples, 

Not detected > LOQ Apply R to all results for specific analytes for 
all samples without an associated method 
blank. Ifsample concentration is <10 * blank 
concentration, result will be qiialified U. 

325.2 
375.2 

Chloride 
Sul&te 

MS One MS for each group of 
10 samples. 

75-125% Professioiial Judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<75%, apply J/UJ, If %R is >125%, apply J. 
If %R is <30%, apply R to all results^ 

325.2 
375.2 

Chloride 
Sul&te 

Ehiplicate Sample 
Analysis' 

One duplicate, for each 
group of 20 samples. 

If results >5*LOQ, 
RPD<20% 

If results <5*L0Q, 
±LOQ value 

Professional judgement will be used to 
determine if associated sample data should be 
qualified When frequency is not met. Apply J 
to all sample concentrations if acceptance 
criteria are not met 
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Section 9, 
'5 

Method Parameter OC Cheek Minimum Frequency Acceptance Criteria Qualifier Requirements 
LCS One LCS for each group 

of 10 samples or each 
batch, whichever is more 
frequent. 

85-115% Professional judgement will be used to 
determine if associated sample data should be 
qualified when frequency is not met. If %R is 
<80%, apply J/UJ. If %R is >120%, apply J. 
If %R is <50%, apply R to all results. 

Holdihg Tune 
Specifications 

NA 28 days from.sample 
collection to analysis 

Apply J/UJ to all samples analyzed after 
holdmg time has elapsed. Professional 
judgement will be used to determine if 
associated sample data should be rejected 
when holding time is grossly exceeded. 

Field Duplicate Analysi$ 1 per 10 samples collected If results >5 *L0Q, 
RPD<25% 

If results <5 *L0Q, 
±1.5 X LOO value 

Professional judgement will be used to 
determine if associated sample data should be 

. qualified when hequency is not met. Apply J 
to all sample concentrations if acceptance 
criteria are not met. 
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Refined Metals 
Revision 1: Augtast 2004 

Section 11.0 
Page 1 of 1 

TABLE 11-1 
REFINED METALS SITE 

PREVENTATIVE MAINENANCE PROCEDURES 
SCHEDULE AND SPARE PARTS LIST 

Instniment Activity Frequency Spare Parts 
ICP-MS Change peristaltic tubing Every 8 hours Tubing ICP-MS 

Change gas and 
instrument filters 

As needed Filters 
ICP-MS 

Check to itnake sure the 
gas supply is sufficient 
for day's activities 

Daily Gases 

ICP-MS 

Clean nebulizer Daily 
Hot plates Monitor temperature Daily 
Ovens Monitor temperature Daily 
Refifigerators Monitor temperature Daily 
pHnieter Calibrate witii two 

standard solutions 
Daily, throughout day pH buffers pHnieter 

Replace electrodes As needed Electrodes 
Conductivity Meters Calibrate Daily Conductivity Meters 

Check batteries Daily Batteries 
Therniorneter Check against calibrated 

thermometer 
Yearly 
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